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DATA HANDBOOK SYSTEM 


Our Data Handbook System is a comprehensive source of information on electronic components, sub- 
assemblies and materials: it is made up of four series of handbooks each comprising several parts. 


ELECTRON TUBES | BLUE 
SEMICONDUCTORS 7 . RED 
INTEGRATED CIRCUITS | PURPLE 
COMPONENTS AND MATERIALS | | GREEN 


The several parts contain all pertinent data available at the time of publication, and each is revised and 
reissued periodically. 


Where ratings or specifications differ from those published in the preceding edition they are pointed 
out by arrows. Where application information is given it is advisory and does not form part of the 
product specification. 


lf you need confirmation that the published data about any of our products are the latest available, 
please contact our representative. He is at your service and will be glad to answer your inquiries. 
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This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence 
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of 
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the 
written consent of the publisher. , 
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SEMICONDUCTORS (RED SERIES) 


Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of 
the preceding issue is given in brackets under the new code. 


Part 1 March 1980 S1 03-80 Diodes . 
(SC 1b 05-77) Small-signal germanium diodes, small-signal silicon diodes, 
special diodes, voltage regulator diodes (< 1,5 W), voltage 
reference diodes, tuner diodes, rectifier diodes 


Part 2 May 1980 S2 05-80 Power diodes, thyristors, triacs 
(SC1a 08-78) Rectifier diodes, voltage regulator diodes (> 1,5 W), 
rectifier stacks, thyristors, triacs 


Part 3 April 1980 S3 04-80 . Small-signal transistors 
| (SC2 11-77, partly) 
(SCZ 01-78, partly) 


Part 4 September 1981 S4 09-81 Low-frequency power transistors 
(SC2 06-79) 


Part 4a December 1978 SC4a12-78 Transmitting transistors and modules 


Part 5 October 1980 $5 10-80 Field-effect transistors 
(SC3 01-78, partly). 


Part 7 December 1980 S7 12-80 Microminiature semiconductors for hybrid circuits 
(SC4c 07-78) = 


Part 8 April 1980 $8 06-81 Devices for optoelectronics 
(SC4b 09-78) Photosensitive diodes and transistors, light-emitting diodes, 
displays, photocouplers, infrared sensitive devices, photo- 
conductive devices 


Part 10 September 1981 S10 09-81 Wideband transistors and wideband hybrid IC modules 
(SC3 01-78, partly) 


June 1981 


INTEGRATED CIRCUITS (PURPLE SERIES) 


Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of 
the preceding issue is given in brackets under the new code. Books with the purple cover will replace 
existing red covered editions as each is revised. 


Part 1 May 1980 IC1 05-80 Bipolar ICs for radio and audio equipment 
(SC5b 03-77) 
Part 2 May 1980 IC2 05-80 Bipolar ICs for video equipment 
; (SC5b 03-77) 


Part5a November 1976 SC5a11-76 Professional analogue integrated circuits 


Part 4 October 1980 IC4 10-80 Digital integrated circuits 
(SC6 10-77) LOCMOS HE4000B family 


Part 6b =©August 1979 SC6b 08-79 ICs for digital systems in radio and television receivers 
Signetics integrated circuits Bipolar and MOS memories 1979 
Bipolar and MOS microprocessors 1978 


Analogue circuits 1979 
Logic - TTL 1978 


May 1980 





COMPONENTS AND MATERIALS (GREEN SERIES) 


Starting in 1980, new part numbers and corresponding codes are being introduced. The former code 
of the preceding issue is given in brackets under the new code. 


Part 1 


Part 2 


Part 3 


Part 4a 


Part 4b 
Part 6 


Part 7a 


Part 8 
Part 9 


Part 10 
Part 11 


Part 12 
Part 13 
Part 14 


Part 15 





July 1979 


June 1981 


January 1981 


November 1978 


February 1979 


May 1981 


January 1979 


June 1979 
August 1979 


October 1980 
December 1979 


November 1979 
December 1979 
April 1980 


May 1980 


CM1 07-79 


~ €2 06-81 


(CM3a Q9-78) 


C3 01-81 
(CM3b 10-78) 


CM4a 11-78 


CM4b 02-79 


C6 05-81 
(CM6 04-77) 


CM7a 01-79 


CM8 06-79 
CM9 08-79 


C10 10-80 
CM11 12-79 


CM12 11-79 
CM13 12-79 


C14 04-80 
(CM2b 02-78) 


C15 05-80 
(CM2b 02-78) 


Assemblies for industrial use 

PLC modules, high noise immunity logic FZ/30 series, 
NORbits 60-series, 61-series, 90-series, input devices, hybrid 
integrated circuits, peripheral devices. 


FM tuners, television tuners, video modulators, surface 
acoustic wave filters 


Loudspeakers 


Soft Ferrites | 
Ferrites for radio, audio and television, beads and chokes, 
Ferroxcube potcores and square cores, Ferroxcube trans- 
former cores 


Piezoelectric ceramics, permanent magnet materials 


Electric motors and accessories 
Permanent magnet synchronous motors, stepping motors, 


_ direct current motors 


Assemblies 
Circuit blocks 40-series and CSA70 (L), counter modules 
50-series, input/output devices . 


Variable mains transformers 


Piezoelectric quartz devices 
Quartz crystal units, temperature compensated crystal 
oscillators 


Connectors 


Non-linear resistors 

Voltage dependent resistors (VDR), light dependent resist- 
ors (LDR), negative temperature coefficient thermistors 
(NTC), positive temperature coefficient thermistors (PTC) 


Variable resistors and test switches 
Fixed resistors | 


Electrolytic and solid capacitors 


Film capacitors, ceramic capacitors, variable capacitors 


March 1981 





ELECTRON TUBES (BLUE SERIES) 


Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of 
the preceding issue is given in brackets under the new code. 


Part 1 February 1980 1102-80 


Part 2 April 1980 


Part 2b May 1978 


~ Part 3 June 1980 


Part 3 January 1975 


(ET 1a 12-75) 


T2 04-80 
(ET 1b 08-77) 


ET2b 05-78 


T3 06-80 
(ET2a 11-77) 


ET3 01-75 


Part 4 September 1980 T4 09-80 


Part 5 August 1981 


Part 6 July 1980 


Part 7a March 1977 
Part 7b May 1979 


Part 8 July 1979 


Part 9 June 1980 


Part 10 May 1987 


June 1981 


(ET2a 11-77) 


T5 08-81 


T6 07-80 
(ET6 01-77) 


ET 7a 03-77 


ET7b 05-79 


ET8 07-79 


T9 06-80 
(ETS 03-78) 


T10 05-81 
(ET5b 12-78) 


Tubes for r.f. heating 
Transmitting tubes for communications 


Microwave semiconductors and components 

Gunn, Impatt and noise diodes, mixer and detector diodes, 
backward diodes, varactor diodes, Gunn oscillators, sub- 
assemblies, circulators and isolators. 


Klystrons, travelling-wave tubes, microwave diodes 


Special Quality tubes, miscellaneous devices 


Magnetrons 


Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes 
for special applications. 


Geiger-Miiller tubes _ 


Gas-filled tubes 
Thyratrons, industrial rectifying tubes, ignitrons, 
high-voltage rectifying tubes. 


Gas-filled tubes 
Segment indicator tubes, indicator tubes, switching diodes, 
dry reed contact units. 


Picture tubes and components 

Colour TV picture tubes, black and white TV picture tubes, 
monitor tubes, components for colour television, components 
for black and white television. 


Photo and electron multipliers 
Photomultiplier tubes, pnototubes, single channel electron 
multipliers, channel electron multiplier plates. 


Camera tubes and accessories, image intensifiers 





INDEX 


INDEX OF TYPE NUMBERS 
Data Handbooks S11 to $10 


The inclusion of a type number in this publication does not necessarily imply its availability. 









































type no. book section type no. book section type no. book section 
=< —— al 
AA119 S1 PC BAS21 S7 Mra BB110G S1 at 
AAZ 13 S1 GB BATT7 -S7 Mm BB119 S1 T 
AAZ15 S1 GB BAT18 S7 Mm BB204B S1 ue 
AAZ17 S1 GB BAV 10 S1 WD | BB204G S1 i 
AAZ18 S1 GB BAV 18 S1 WD BB2 12 S1 a 
BA182 S1 7 BAV 19 . §t WD BB405B St ay 
BA220 S1 WD ~ BAV20 - S1 WD BB405G SI 
BA22" S71 WD BAV21 S1 WD BBY31 S7 Mm 
BA223 31 T BAV45 S1- Sp |  BBY40 Si Mm 
BA243 S1 a BAV70 S7 Mm BC107 $3 Sm 
BA244 S1 m BAV99 S7 Mm BC108 S3 Sm 
BA2806 $1 7 BAW5S6 S7 Mm. BETO S3 Sm 
BA314 S1 Vrg BAW62 S1 WD | Bc140 $3 Sm 
BA3 15 S1 Vrg | BAX 12 $1 WD BC141 S3 Sm 
BA3 16 Si WD BAX12A 51 WD BC146 So sm 
BA317 S1 WD BAX 13 S1 WD BC147 S3 Sm 
BA318 S1 WD BAX 14A $1 WD BC148 S3 Sm 
BA379 $1 zu BAX 16 S14 WD BC149 S3 Sm 
- BA482 S1 T BAX 17 WD BC157 $3 Sm 

BA483 S1 Tr BAX18A S14 WD BC158 S3™ Sm 
BAS 11 S1 WD BB105B S1 ae BC159 S3 Sm 
BAS16 S7 Mm BB105G Si ie BC160 S3 sm 
BAS17 S7 Mm BB106 S14 a BC161 $3 Sm 
BAS19 S7 Mm BB109G S1 fh BC177 $3 Sm 
BAS20 S7 Mm BB110B $1 T | BC178 S3 Sm 

GB = Germanium gold bonded diodes Sp = Special diodes 

Mm = Microminiature semiconductors T = Tuner diodes 

for hybrid circuits Vrg = Voltage regulator diodes 
PC = Germanium point contact diodes WD = Silicon whiskerless diodes 


Sm = Small-signal transistors 
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INDEX 





















































type no. book — section type no. book section type no. book section 
BC179 S3 Sm ~  BCW31;R S7 Mm BD131 S4 P 
BC200 S3 Sm BCW32;R  S7 Mr BD 132 S4 P 
BC264A S5 FET BCW33;R S7 Mm BD135 S4 Pp 
BC264B s5 FET BCW6 0* S7 Mm BD 136 S4 P 
BC264C $5 FET BCW6 1* S7 Mm BD137 S4 P 
BC264D ~—s $5 FET | BCW69;R $7 Mm | BD138 £sS4 P 
BC327 S3 Sm BCW70;R S7 Mm BD139 S4 P 
BC328 $3 sm | BCW71;R  S7 Mm | BD140 $4 Pp 
BC337 S3 Sm BCW72;R S7 Mm BD201 S4 P 
BC338 S3 Sm BCW81;R  S7 Mr BD202 s4 P 
BC368 $3 Sm |  BCW89;R S87 Mm BD203 «$4 P 
BC369 S3 Sm BCX17;R~% S7 Mm | BD204 S4 P 
BC375 $3 sm BCX18;R S7 Mm BD226 S4 P 
BC376 $3 Sm BCX19;R S7 Mm BD227 S4 Pp 
BC546 S3 Sm ! BCX20;R S7 Mm BD228 S4 P 
BC547 S3 sm | BCX5 4 $7 Mm BD229 $4 P 
BC548 es Sm | BCX52 S7 Mm BD230 +384 Pp 
BC549 $3 Sm | BCX53 S7 Mm BD231 S4 P 
BC550 S3 Sm BCX54 S7 Mm | = BD233 S4 P 
BC556 $3 Sm | BCX55 S7 Mm | BD234 #£S4 P 
BC557 S3 Sm BCX56 S7 Mm BD235 S4 P 
BC558 S3 sm | BCXYO* 67 Mm BD236 =36$4 P 
BC559 $3 sm | BCX71* $7 Mm | BD237  S4 P 
BC560 $3 Sm | BCY30A $3 Sm | BD238 S4 Pp 
BC635 33 Sm , BCY31A $3 Sm fh! “Bp297 s4 Pp 
BC636 $3 sm | BCY32A 83 Sm | BD292 S4 Pp 
BC637 $3 Sm BCY33A $3 sm |} BD293 S4 P 
BC638 S3 Sm BCY34A $3 sm BD294 S4 . P 
BC639 S3 Sm BCY 56 S3.- Sm BD295 S4 P 
BC640 $3 sm | BCY57 $3 Sm BD296 S4. P 
BCF29;R_ S7 Mm BCY58 S3 Sm BD329 S4 P 
BCF30;R S7 Mm BCY59 S3 Sm BD330 S4 P 
BCF32;R S7 Mm BCY70 S3 Sm BD331 S4 P 
BCF33;R $7 Mm BCY71 S3 Sm BD332 S4 P 
BCF70;R  S7 Mra BCY72 $3 Sm BD333 S4 P 

| BCF81;R  S7 Mm BCY78 S3 Sm BD334 S4 Pp 
BCV71;R $7 Mm BCY79 $3 Sm BD335 S4 P 
BCV72;R_ S7 Mm BCY87 S3 sm BD336 S4 P 
BCW29;R S7 Mm BCY88 $3 Sm BD337 S4 Pp 
BCW30;R  S7 Mm BCY89 S3 Sm BD338 S4 P 

‘s = series 

FET = Field-effect transistors P = Low-frequency power transistors 

Mm = Microminiature semiconductors Sm = Small-signal transistors 


for hybrid circuits 
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type no. book _ section type no. 
BD433 S4 P BD&843 
BD434 S4 P BD844 
BD435 s4 P BD9 33 
BD436 S4 Pp BD934 
BD437  S4 P BD935 
BD438 S4 P BD936 
BD645 S4 P BD937 
BD646 S4 P BD938 
BD647 S4 P BD939 
BD648 S4 P BD940 
BD649 S4 P BD941 
BD650 S4 P BD942 
BD651 S4 P BD943 
BD652 S4 P BD944 
BD675 S4 P BD945 
BD676 S4 P BD946 
BD677 $4 P BD947 
BD678 G4 P BD948 
BD679 S4 P BD949 
BD6S8O0 S4 P BD950 
BD681 S4 P BD951 
BDO82 S4 P BD952 
BD683 S4 P BD953 
BD684 S4 P BD954 
BD8 13 S4 P Boe 
BD8 14 S4 Pp BD956 
BD8 15 S4 P BDT29 
BD&8 16 S4 P BDT29A 
BD8 17 S4 P BDT2 9B 
BD8 18 S4 P BDT29C 
BD825 S4 Pp BDT30 
BD8 26 S4 P BDT30A 
BD827 S4 P BDT30B 
BD828 S4 Pp BDT30C 
BD829 SA P BDT31 
BD830 S4 P BDT3 1A 
BDS39 S4 Pp BDT3 1B 
BD840 S4 P BDT3 1C 
BD8 41 S4 P BDT32 
BD842 S4 P BDT3 2A 


INDEX 





book section type no. book 
S4 P BDT32B S4 
S4 P BDT32c S4 
S4 P BDT4 1 S42 
S4 P BDT41A S4 
S4 P -BDT41B S4 
S4 P BDT41C S4 
S4 P BDT42 s4 
S4 P BDT42A S4 
S4 P BDT42B S4 
S4 P BDT42c S4 
S4 P BDT6O S4 
S4 P BDT60A S4 
S4 P BDT60B S4 
S4 P BDT60C S4 
S4 P BDT6,1 S4 
S4 1e) BDT61A S4 
S4 Pp BDT61B S4 
S4 P BDT61C S4 
S4 P BDT62 S4 
S4 P BDT62A S4 
S4 Pp BDT62B S4 
SA Pp BDT62C S4 
S4 Po BDT63 S4 
S4 P BDT63A S4 
S4 P BDT63B S4 
S4 P BDT63Cc S4 
S4 P BDTS64 S4 
S4 P BDT64A S4-— 
S4 pes BDT64B S4 ~ 
S4 P BDT64c S4 
S4 P BDT65 SA 
S4 P BDT65A S4 
S4 P BDT65B S4 
S4 P BDT65C S4 
S4 P BDT9 1 S4 
S4 P BDT92 S4 
S4 P BDT93 S4 
S4 P BDT94 =6S4 
S4 P BDT95 S4 
S4 P BDT96 S4 








P = Low-frequency power transistors 


Uo td ty tt 


section 


uU dtodd imi td ty to vduoty tty 


to td ty tO OD 


Utd tv ty voit th 


GoW yt 








June 1981 


INDEX 












































Mm = Microminiature semiconductors 


for hybrid circuits 
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Sm = Small-signal transistors 


type no. book — section type no. book — section type no. book — section 
BDV64 S4 P BDX64C S4 P BF245B S5 FET 
BDV64A S4 P BDX65 S4 P- BF245C S5 FET 
BDV64B S4 P BDX65A S4 P BF246A S5 FET 
BDV6é4c =S4 P BDX65B S4 P BF246B S5 FET 
BDV65 - S4 P BDX65C S4 P BF246C S5 FET 
BDV65A S4 P BDX66 S4 P BF256A S5 FET 
BDV65B S4 P BDX66A S4 P Bre SOB S5 Pee 
BDV65C S4 P BDX66B S4 P BEZD6OC Se) FET 
BDV91 S4 P BDX66C S4 P BF324 $3 Sm 
BDV92 S4 P BDX67 S4 P BF336 S3 Sm 
BDV93 S4 P BDX67A S4 P BF337 S3 Sm 
BDV94 S4 P BDX67B S4 P BF338 $3 Sm 
BDV95 S4 Pp BDX67C:- S4 P BF362 S3 Sm 
BDV96 S4 P BDX77 S4 P BF363 S3 Sm 
BDW55 S4 P BDX78 S4 P BF410A $5 EEL 
BDW56 S4 P BDX91 S4 P BF410B S5 FET 
BDW57 S4 P BDX92 S4 P BF410C S5 FET 
BDW58 S4 P BDX93 S4 P BF410D S5 FET 
BDW59 S4 P BDX94 S4 Pp BF419 S4 P 
BDW60 S4 P BDX95 S4 P BF422 S3 Sm 
BDX35 S4 P BDX96 S4 P BF423 $3 Sm: 
BDX36 S4 P BDY90 S4 P BF450 S3 Sm 
BDX37 S4 P BDY90A 34 P BF451 S3 Sm 
BDX42.. S4 P BDY9 1 S4 P BF457 S4 P 
BDX43 S4 P BDY92 S4 P BF458 S4 P 
BDxX44 S4 P BF115 S3 Sm BF459 s4 P 
BDX45 S4 P BF 180 S3 Sm BF469 S4 P 
BDX46 S4 P BF181 $3 Sm BF470 s4~ P 
BDX47 S4 P BF 182 $3 Sm BF4714 S4 P 
BDX62 S4 P BF183 S3 Sm BF472 Ss4 P 
BDX62A S4 Pp BF194 S3 Sm BF480 S3 Sm 
BDX62B  S4 P BF195 $3 Sm BF494 S3 Sm 
BDX62C S4 Pp BF 196 S3 Sm BF495 3 Sm 
BDX63 S4 Pp BF 197 S3 Sm BF496 $3 sm 
BDX63A S4 P BF198 S3 Sm BF510 S/ Mm 
BDX63B S4 P BF199 $3 Sm BF511 S7 Mm 
BDX63C S4 P BF200 S3 Sm BRS 12 $7 Mm 
BDX64 S4 P BF240 S3 Sm BES i S7 Mm 
BDX64A S4 P BF241 S3 Sm BF 536 S7 Mm 
BDX64B S4 P BF245A S5 FET BF550;R_ S7 Mm 
FET = Field-effect transistors P = Low-frequency power transistors 
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type no. book _— section type no. book section type no. book — section 
BF569 S7 Mm BFQ43 SC4a_ Tra BFT93;R S7 Mm 
BF579 S7 Mm BFQ51 S10  WBT BFW10 S5 FET 
BF622 S7 Mm BFQ52 S10  WBT BFW11 S5 FET 
BF623 S7 Mm BFQ53 S10  WBT BFW12 S5 FET 
BF660;R S7 Mm BFQ63 S10  WBT BFW13 S5 FET 
BF 767 S7 Mm BFQ68 S10  WBT BFW16A $10 #£4WBT 
BF819 S4 P BFR29 S5 FET BFW17A S10 WBT 
BF857 S4 P BF R30 S7 Mm BFW30 S10 WBT 
BF858 S4 P BFR31 S7 Mm BEW6 1 S5 FET 
BF859 ° S4 P BFR49 S10 WBT BFW92 S10 WBT 
BF869 S4 P BFR53;R_ $7 Mm BFW93 S10 WBT 
BF870 S4 P BFR54 S3 sm | BFX29 $3 Sm 
BF871 S4 P BFR64 S10 WBT BFX30 $3 Sm 
BF872 S4 P BFR65 S10  WBT BFX34 $3 sm 
BF926 S3 Sm | BFR84 S5 FET BFX84 $3 Sm 
BF936 S3 Sm BFR9O SiO; WEL BFX85 83 Sm 
BF939 S3 Sm | BFR9I0A S10  £WBT BFX 86 $3 sm 
BF960 S5 FET | BFRO 1 S10 WBT BFX87 s3 sm 
BF967 $3 Sm | BFRO1A $10 £WBT BFX88 S3 sm 
BF9O70 S3 Sm BFR9O2;R S7 Mm BFX89 S10  WBT 
BF979 S3 Sm | BFRQ3;R_ S7 Mm BFY50 S3 sm 
BF98 1 S5 FET | BFRO4 S10 WBT BFY51 S3 Sm 
BFQ10 ss FET BFRO5 S10  WBT BFY52 $3 Sm 
BFQ11 S5 FET | BFRI6 S10 WB BFY55 $3 sm 
BFQ 12 S5 FET | BFRIGS S10  WBT BFY90 S10 WBT 
BFOQ 13 S5 FET BFS17;R S87 Mm BGY 22 SC4a. Tre 
BFQ 14 S5 FET | BFS18;R_ S7 Mm BGY 22A SC4a Tra 
BFQ15 S5 FET | BFS19;R_ $7 Mm BGY 23 S@4a Tra 
BFOQ 16 S5 FET BFS207R: &7 Mm BGY23A sc4a Tra 
BFQ17 S7 Mm BErS2Z 4 So FET BGY32 sc4a Tra 
BFO1SA S7 Mm | BFS21A S5 FET BGY 33 SCc4a Tra 
BFO19 oy Mm | BFS22A sSC4a Tra GY35 SCc4a Tra 
BFQ22 S10  WBT | BFS23A SC4a Tra BGY36 ScC4a_ Tra 
BFQ22S $10 WBT | BFS28  s5 — FET BGY50 $10 WBM 
BFQ23 S10 WB | BFT24 S10 WBT BGY51  ~—-$10 WBM 
BFQ24 S10 WBT | BFU2Z5SR.. “S/ Mm BGY52 S10 WBM 
BFQ32 S10 WBT | BFT44 S3 sm BGY53 S10 WBM 
BFQ33 S10 £WBT | BFT45 $3 Sm BGY54 S10 WBM 
BFQ34 S10 WBT | BFT46 S7 Mm BGY55 S10  WBM 
BFQ42 Sc4a. Tra BPVO2Z eR: Si Mm BGY56 S10 WBM 
FET = Field-effect transistors Sm =Small-signal transistors 
Mm = Microminiature semiconductors Tra = Transmitting transistors and modules 
for hybrid circuits WBM = Wideband hybrid |C modules 


P = Low-frequency power transistors WBT = Wideband transistors 
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| type no. book section type no. book section type no. book section 
BGY57 S10 WBM BLX67 SC4a inal BPX95C S8 
BGY58 S10 WBM BLX68 SC4a eipag) BRIQO/03°. -S2 
BGY59 S10 WBM BLX69A sc4a Tra BR101 $3 
BGY60C: S10 WBM BLX91A SCc4a Pra BRYI2P S3 
BGY74 S10 WBM BLX92A Sc4a Tra BRY39S S3 Sm 
BGY75 S10 WBM BLX93A SC4a Tra BRY39T S2 sgt 
BLV10 SC4a Tra | BLX94A SC4a__s- Tra BRY39T Ss3 Sm 
BLV 11 SC4a Pra BLX95 SC4a Tra BRY56 S3 Sm 
BLV20 SC4a dinars BLX96 SC4a Tra BRY6 1 S7 Mm 
BLV21 SC4a Tra BLX97 SC4a Tra BOR LZR Ss7 Mm 
BLW29  SC4a Tra BLX98 SC4a Tra BSR13;R  S7 Mm 
BLW3 1 Sc4a Tra BLY87A SC4a Tra BSR14;R S7 Mm 
BLW32 oCda EPI! BLY87C SCAa Tra BSR15;R S7 Mm 
BLW33 Sc4a Tra BLY8S8A Sc4a Tra BSR16;R S7 Mm 
BLW34 SCc4a Tra BLY88C Sc4a Tra BSRI77R $7 Mra 
BLW60 SCc4a Tra BLY89A SC4a Tra BSR30 S7 Mm 
BLW60C SC4a Tra ;  BLY89C SC4a Tra BSR3 1 S7 Mm 
BLW64 SC4a Tra | BLY90 SC4a ‘Tra | BSR32 S7 Mm 
BLW75 Sc4a Tra BLY9‘7A Sc4a Tra: BSR33 s7 Mm 
BLW76 SC4a “Tra | BLY91C sC4a ‘Tra BSR40 S7 Mm 
BLW77 Sc4a Tra BLY92A SC4a Tra BSR41 of Mm 
BLW78 - SC4a Tra BLY92C SC4a Tra BSR42 S7 Mm 
BLW79 SC4a Tra | BLY93A SC4a Tra BS R43 S7 >» Mm 
BLW80° SC4a Tra | BLY93C sc4a_ Tra BSR50 S3 Sm 
BLW81 Sc4a Tra BLY94 Sc4a ee: BSR51 $3 Sm 
BLW82 SC4a Tire BPW22A Ss PDT BSR52 S3 sm 
BLW83 SC4da>. Tra BPW44 S8 PDT BSR56 S7 Mm 
BLW84 SC4a 7a BPW45 S8 PDT BSR57 TeSyi Mm 
BLW85 SC4a Tra | BPW50 Ss PDT BSR58 S7 Mm 
BLW86 SC4a Tra BPX25 Ss PDT BSROO 83 sm 
BLW87 SC4a sigs) | BPX29 S8 PDT BSR61 S3 Sm 
BLW95 Sc4a Tra BPX40 S8 PDT BSR62 53 sm 
BLW98 SC4a Tra BPX41 S8 PDT BSS38 S3 sm 
BLX 13 SC4a Tira BPX42 S8 PDT BSS50 $3 Sm 
BLX13C SC4a Tra BPX47B/18 S8 PDT BSS51 $3 Sra 
BLX14  SC4a Tra BPX47B/20 S8 PDT BSS52 S3 Sm 
BLX15 SCAa Tra BPX47C/36 S8 PDT BSS60 S3 Sm 
BLX39 SC4a Tra BPX 70 S8 PDT BSS61 S3 Sm 
BLX65 SC4a mica BPX71 S8 PDT BSS62 S3 Sm 
BLX66 SC4a Tra BPX 72 S8 PDT BSS63;R S7 Mm 

Mm = Microminiature semiconductors © Th = Thyristors 

for hybrid circuits Tra = Transmitting transistors and modules 
PDT = Photodiodes or transistors WBM = Wideband hybrid IC modules 


Sm = Small-signal transistors 
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| type no. book — section type no. book — section type no. book — section 

| BSS64;R_ S7 Mm BIW41 * §2 Ty a. BY 164 S2 R 
BSS68 S3 Sm BTW42 * §2 Bile) BY 179 S2 R 
BSV15 $3 Sm BTW43 * $2 Pe BY 184 S1 R 
BSV 16 S3 sm BTW45 * §2 Th BY206 S1 R 
BSV 17 S3 sm BTIW47 * S2 Th BY20 7 S1 R 
BSV52;R_ S7 Mm BTW92 * §2 Th BY208 * §1 R 
BSV64 S3 Sm Bry TS. * S62 Th BY270 oS R 
BSV78 s5 FET BTX94 * §2 Tra BY223 $2 R 
BSV79 s5 FET BTY79 * §2 Th BY224 * §2 R 
BSV80 S5 FET BTY87 * $2 Th BY225 * $2 R 
BSV81 s5 FET BTY91 * $2 Th BY226 S1 R 
BSW6C6CA So sm BU2Z08A S4 P BYZ2/ $1 R 
BSW67A = $3 Sm BU3 26 S4 P BY 228 S1 R 
BSW68A 83 Sm BU326A  S4 P BY229 * §2 R 
BSX 19 $3 Sm | BU426 S4 P BY 256 S2 R 
BSX20 S3 Sm BU426A  ~=SA4 P BY 257 $2 R 
BSX2 1 S3 Sm BU433 S4 Pp BYZ60 * -G2 R 
BSX45 $3 Sm BUS11;A $4 P BY261 * $2 R 
BSX46 $3 sm BUS12;A S84 P BY277 * S2 R 
BSX47 S3 Sm BUS13;A_ S4 P BY409 S1 R 
BSX59 S3 Sm BUS14;A S4 Pp BY409A 1 R 
BSX60 S3 Sm BUV82 S4 P BY438 $1 R 
BSX61 $3 Sm BUV83 S4 P BY448 S1 R 
BSY95A° S3  . Sm BUW84 S4 P BY458 S1 R 
BT136 * $2 ra. BUW85 S4 P BY476 S1 R 
BT137 * $2 Tri BUX46;A $4 P BY477 S1 R 
BT138 * §2 Tra BUX47;A S4 P BY478 S1 R 
BT139 * §2 Aan BUX48;A S4 P BY509 S17 oR 
BES oe eo Th BUX80 S4 P BYV21 * S2  R 
BT152 * §2 Th BUX81 S4 P BYV30 * $2 R 
BYiIS3: & “62 Th BUX82 S4 P BYV92 * .S2 R 
BT154 S2 Th BUX83 S4 P BYV95A $1 R 
BTW23 * §2 Ph BUX84 S4 P BYV95B_ S1 R 
BTW24 * §2 Th BUX85 S4 P BYV95C $1 R 
BTW30S* $2 Th BUX86 S4 P BYV96D,E S1 R 
BTW31W* $2 TH BUX87 S4 P BYW19* S2 R 
BTW33 * $2 Th BUX98 S4 P BYW25 S2 R 
BTW34 * $2 Disa BUY89 S4 P BYW29 * §2 R 
BIWse: * $2 bie! BY 126M Si R BYw30 * $2 R 
BTW40 * §2 oh BY127M S11 R BYW31 * §2 R 

* = series 

FET = Field-effect transistors R= Rectifier diodes 

Mm = Microminiature semiconductors Sm = Small-signal transistors 

for hybrid circuits Th = Thyristors 
P = Low-frequency power transistors Tri = Triacs 
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typeno. book section type no. book — section type no. book section 
BYW54 S1 R. BZW10 S2 TS CQ430;R S8 OD 
BYW55 S1 R BZW70 * $2 TS CO431;R S8 OD 
BYW56 S1 R BZW86 * $2 TS CQ432;R S8 OD 
BYW92 * §2 R BZW91 * $2 TS - COL10 S8 LED 
BYW95A $1 R BZX61 * $1 Vig Cow 10 S8 LED 
BYW95B $1 R BZX70 * $2 Vrg | cowl S8 LED 
BYW95C S71 R BZX78 * S7 Mm COW 12 S8 LED 
BYW96D,E $1 R BZX79 * $1 Vig ih -COx10 S8 LED 
BYX10 S14 R BZX84 * §7 Mm CQX11 S8 LED 
BYX22 * § R BZX87 * $1 Vrg Coxe S8 LED 
BYX25 * $2 R BZX90 S1 VrFt COxX51 S8 LED 
BYASU, * “G2 R BZxo" S| Vac COX54 Ss LED 
BYX32 * §2 R BZX92 S1 Vrr COxX55 S8 LED 
BYXS6. * 64 R BAxXoS S| VCE COX56 So LED 
BYX38 * 62 R BZX94 S1 Vrt COXS7 S8 LED 
BYX39 * §2 ‘R Bzyss * s1 Vrg | CQx58 S8 LED 
BYM42 * ~62 R BZY91 * §2 Vrg COX60 S8 LED 
BYX45 * $2 R BZY93 * $2 Vrg COX6 1 S8 LED 
BYX46 * S§2 R BZY95 * $2 Weg COX62 S8 LED 
BYS49 * ~G2 R BYYYG = -G2 Vig COX63 S8 LED 
BYX50 * §2 R CNX21 ss Phc  COx64 S8 LED 
BYX52 * §2 R CNX35 S8 Phc CQOX65 S8 LED 
BYXoS-*. 264 R CNX36 S8 Phc COX66 S8 - LED 
BYADG. * ~S2 R CNX38 s8 Phe COX67 S8 LED 
BYX71 * $2 R CNY48 S8 Phc COX68 S8 LED 
BYX90 S14 R CNY50 S8 Phc CQOX74 S8 LED 
BYX91 * R CNY52 S8 Phe CQOX75 S8 LED 
BYX94 S] R CNY33 S8 Phe COX 76 “SQ LED 
BYX96 * $2 R CNY57 S8 Phc COX77 S8 LED 
BYX97 * S2 R CNY57A $8 Phc COX78 $8 LED 
BYX98 * §2 R CNY62 S8 Phc COY11B S8 LED 
BYX99 * $2 R CNY63 S8 Phc COV IG S8 LED 
BZV 10 S1 Vit CQ209S ss D COY24B S8 LED 
BZV11 S1 Viet CQ216X  S8 D COY49B S8 LED | 
BAY le S1 Viet COZ 16Y Ss D COvagc Ss LED 
BZV 13 S1 Ver CQ327;R Ss D coy50 S8 LED 
BZV 14 S1 Wits COZ303R. Ss D COY52 S8 LED 
BZV15 * $2 Vxg COS314R: :S8 D coy54 S8 LED 
BZV46 S1 Veg CQ332;R S8 D COY58A S8 LED 
BZV85 S1 Vrg CQ427;R_ S8 D COY89A S8 LED 
, J J 

i = series 

D = Displays Mm = Microminiature semiconductors 

FET = Field-effect transistors for hybrid circuits 

GB = Germanium gold bonded diodes P = Low-frequency power transistors 

| = Infrared devices ~ PC =Germanium point contact diodes 

LED = Light-emitting diodes Ph = Photoconductive devices 


June 1981 












































type no. book section type no. book section | type no. book — section 
CoY9o4 S8 LED | OSM9410 S2 St IN916 - S1 wD 
COVOS S8 LED OSM95 10 S2 St INS SC 12% S2 R 
COYI6 S8 LED OSM9511 S2 St IN3880 S2 R 
COYO7 S8 LED OSM9512 S2 St 1N3881 S2 R 
OA47 S1 GB 0SS9110 S2 St 1N3882 S2 R 
OA90 S1 PC 0SS9210 S2 St 1N3889 $2 R 
OA94 S1 PC 0SS9310 S2 St 1N3890 S2 R 
OA95 S1 PC OSS$9410- §2 St 1N3891 S2 R 
OA200 S1 WD PH2369 S3 Sm 1N3892 S2 R. 
OA202 S1 WD RPY58A S8 Ph 1N3899 S2 R 
OM3 20 S10 WBM RPY82 ss Ph 1N3 900 S2 ibe 
OM321 S10 WBM | RPY84 °  S8 Ph 1N390 1 S2 R 
OM3 22 S10 WBM RPY85 S8 Ph 1N3902 S2 R 
OM323 S10 WBM RPY86 Sg I 1N3903 $2 R 
OM323A S10 WBM RPY87 S8 fT 1N3909 S2 R 
OM335 S10 WBM RPY88 S8 i 1N3910 S2 R 
OM336 S10. WBM RPY89 S8 ak TiS 1 SZ R 
OM3 37 S10 WBM RPY90* Ss Ba 1N3912 S2 R 
OM337A S10 WBM | RPY9 1* S8 bg 1N3913 $2 R 
OM339 S10 WBM | RPY93 sg ot 
OM345 S10 WBM | RPY96 ss I 1N4001 
OM350 S10 WBM SD205 S5 PEE bo: 2004 =S.] R 
OM360 S10 WBM S270 S5 Pree 1N4148 Si WD 
OM361_ S10 WBM SD211 S5 FET 1N4150 S14 WD 
OM370 S10 WBM SD212 S5 FET 1N4151 81 WD 
OM931 SA P SD2 13 S5 FET 1N4154 S1 WD 
OM96 1 S4 P sb214 S5 FET 1N4446 S14 WD 
ORP6O S8 Ph SD215 SS FET 1N4448 Si WD 
ORP61 S8 Ph SD217 S5 FET 1N5060 S1  #4R 
ORP62 S8 Ph SD220 S5 FET 1N5061 S1 R 
ORP66 S8 Ph SD222 SS PET IN5062 $1 R 
ORP68 S8 Ph | SD226 SS FET 2N918 S10  WBT 
ORP69 S8 Ph ; SD304 S5 FET 2N929 $3 Sm 
OSB9110 S2 St SD306 S5 FET 2N930 S3 Sm 
OSB9I210 S2 St 1N821 S1 Viet 2N1613 $3 Sm 
OSB93 10 eo St 1N823 Ste Oo ONLGE 2N1711 S3 Sm 
OSB9410 SZ SE IN825 S1 NCE 2N1893 $3 Sm 
OSM21 10 SZ SE 1N827 S1 WICE 2N2218 S3 Sm 
OSM9210 S2 St 1N8 29 Se sve | 2N2218A $3 Sm 
OSM93 10 S2 St 1N9 14 $1 WD 2NZ2 19 S38 Sm 
ui , 3 des 

PhC = Photocouplers Vrf = Voltage reference diodes 

R = Rectifier diodes Vrg = Voltage regulator diodes 

Sm = Small-signal transistors WBM = Wideband hybrid IC modules 

St = Rectifier stacks WBT = Wideband transistors 

TS = Transient suppressor diodes WD = Silicon whiskerless diodes 
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book — section type no. book section type no. book — 
ANZZ OR: § SS Sm 2N409 1 S5 FET 56373 S2 
2N2221 S3 Sm 2N4092 S5 FET 56314 $2 
2N2221A S3 Sm 2N4093 S5 FET 56315 S2 
2N2222 $3 Sm 2N4323 $3 Sm 56316 S2 
AZN2222R $3 sm 2N4124 S3 Sm 56317 S2 
ANZ QO TF S3 sm 2N4391 SS FET 56318 S2 
2N2368 S3 Sm 2N4392 S5 FET 56319 S2 
2N2369 $3 Sm 2N4393 S5 FET 56326 S4 
2N2369A 83 Sm 2N4427 SC4a Tra 56333 S4 
2N2483 $3 sm 2N4856 S5 rc hally 56334 S2 
2N2484 S3 Sm 2N4857 S5 FET 56339 S4 
2N2904 S3 Sm 2N4858 S5 FET 56348 S2 
2N2904A $3 Sm 2N4859 S5 FET 56349 S2 
2N2905 S3 Sm 2N4860 S5 FET 56350 S2 
2N2905A_ $3 Sm 2N486 1 $5 FET 56352 S4 
2N2906 Ss Sm ZN54 15 53 Sm 56.353 S4 
2N2906A $3 Sm 2N5416 ~=S$3 Sm 56354 $4 
2N2907 S3 Sm 6 1SV Ss I 56359b sS4 
2N2907A $3 Sm 368BPY S8 PDT 56359c S4 
2N30: 49 $3 sm 5e201d S4 A 56359d s4 
2N3020 S3 sm 5620135 S4 A 56360a S4 
Z2N3053 S3 Sm 56230 S2 HE 56363 C254 
2N3375 SC4a Tra 56234 S2 HE 56364 $2,o4 
2N3439 $3 Sm 56233 G? A 56366 S2 
2N3440 S3 Sm 56234 S2 A 56367 S2,S4 
Z2N3953 SC4a Tra bovd5 S3,4a,10 A 56368a S4 
2N3632 Sc4a Tra 56246 S3y og her hee 56368b S4 
2N3822 S5 FET 5G253 SZ DH 56369 S2,S4 
2N3823 $5 FET 56256 S2 DH 56378 S4- 

' 2N3866 SC4a Tra 56261a S4 A 56379 S4 
2N3903 S3 Sm 56262A S2 A 56387a S4 
2N3904 S3 Sm 56264A $2 A 56387b S4 
2N3S924 SC4aa Vira. 56268 S2 DH 
2N3926 Sc4a Tra 56274 S2 DH 
2N3927 Sc4a Tra 56278 S2 DH 
2N3966 = §5 FET 56280 S2 DH 
2N4030 $3 sm 56290 oe) HE 
2N403 1 S3 Sm 56293 ow) HE 
2N4032 S35 Sm 56295 rou) A 
2N4033 S3 Sm 56312 Sy) DH 

A = Accessories | = Infrared devices 


DH = Diecast heatsinks 


FET = Field-effect transistors 


HE = Heatsink extrusions 
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PDT = Photodiodes or transistors 


Sm = Small-signal transistors 
Tra = Transmitting transistors and modules 
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PRO ELECTRON TYPE DESIGNATION CODE 
FOR SEMICONDUCTOR DEVICES 


This type designation code applies to discrete semiconductor devices — as opposed to integrated 
circuits —, multiples of such devices and semiconductor chips. 


A basic type number consists of: | 
TWO LETTERS FOLLOWED BY A SERIAL NUMBER 


FIRST LETTER 


The first letter gives information about the material used for the active part of the devices. 


A. GERMANIUM or other material with band gap of 0,6 to 1,0 eV. 

B. 

C. GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more. 
R. COMPOUND MATERIALS (e.g. Cadmium-Sulphide). 


SILICON or other material with band gap of 1,0 to 1,3 eV. 


SECOND LETTER 


The second letter indicates the function for which the device is primarily designed. 


N<XCHAYPDWOVF2FIOAMNMMIODD 


: DIODE: signal, low power 


DIODE; variable capacitance | | 
TRANSISTOR; low power, audio frequency (Rth j-mb > 15 °C/W) 


. TRANSISTOR; power, audio frequency (Ryp, j-mb < 15 °C/W) 


DIODE; tunnel _ 
TRANSISTOR; low power, high frequency (Rth j-mb > 15 °C/W) . 


. MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOUS; e.g. oscillator 


DIODE; magnetic sensitive 
TRANSISTOR; power, high frequency (Rth j-mb < 15 9C/W) 


. PHOTO-COUPLER 


RADIATION DETECTOR; e.g. high sensitivity phototransistor 


. RADIATION GENERATOR; e.g. light-emitting diode (LED) 
. CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rtp j-mb > 15 0C/W) 


TRANSISTOR; low power, switching (Rth j-mb > 15 °C/W) 
CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Rth j-mb < 15 OC/W) 


. TRANSISTOR; power, switching (R¢h j-mb < 15 °C/W) 
. DIODE: multiplier, e.g. varactor, step recovery 
. DIODE; rectifying, booster 


DIODE; voltage reference or regulator (transient suppressor diode, with third letter W) 
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SERIAL NUMBER 


Three figures, running from 100 to 999, for devices primarily intended for consumer equipment. 
One letter (Z, Y, X; etc.) and two figures, mnINg from 10 to 99, for devices primarily intended for 
industrial/professional equipment. 

This letter has no fixed meaning except W, ‘which is used for transient suppressor diodes. 


VERSION LETTER 


It indicates a minor variant of the basic type either electrically or mechanically. The letter never has a 
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud. 


SUFFIX 


Sub-classification can be used for devices sisoted: in a wide range of variants called associated types. 
Following sub- ra suffixes are in use: 


1. VOLTAGE REFERENCE ane VOLTAGE REGULATOR DIODES: ONE LETTER and ONE 
NUMBER 
The LETTER indicates the nominal islarance of the Zener (regulation, working or fobet hence! voltage 
A. 1% (according to IEC 63: series E96) © 
B. 2% (according to IEC 63: series E48) 
C. 5% (according to IEC 63: series E24) 
D. 10% (according to IEC 63: series E12) 
E. 20% (according to [EC 63: series E6) 
The number denotes the typical operating (Zener) voltage related to the nominal current paung for 
the whole range. 
The letter ‘V’ is used instead of the decimal point. 


NT 


2. TRANSIENT SUPPRESSOR DIODES: ONE NUMBER : | 
The NUMBER indicates the maximum recommended continuous reversed end: off) poliae Vp. The 
letter ‘V’ is used as above. 


—_ 


3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS: 
ONE NUMBER 
The NUMBER indicates the rated maximum repetitive peak reverse voltage (Vp pi) or the rated 
repetitive peak off-state voltage (Vp Ry), whichever | is the lower. Reversed pomuy’ is indicated by 
letter R, immediately after the number. 


4. RADIATION DETECTORS: ONE NUMBER, seceded by a fates (-) 
The NUMBER mgicates the depletion layer i in um. The resolution is indicated: By a version LETTER. 


5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, piveeure by a stroke 
(/). 


The NUMBER indicates ay many Basle devices are beeen into the ania: 
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RATING SYSTEMS 


The rating systems described are those recommended by the International Electrotechnical Commission 
(IEC) in its Publication 134. | 


DEFINITIONS OF TERMS USED 
Electronic device. An electronic tube or valve, transistor or other semiconductor device. 


Note 
This definition excludes inductors, capacitors, resistors and similar components. 


Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a-value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form. 


Bogey electronic device. An electronic device whose characteristics have the published nominal! values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 


Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated i in any — 
suitable terms. 


Note 
Limiting conditions may be either maxima or minima. 


Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 


Note 
The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 


ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in Operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. 


The equipment manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con- 
ditions with respect to supply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of al! other electronic devices in the equipment. 
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DESIGN MAXIMUM RATING SYSTEM 


Design maximum ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac- 
teristics of the electronic device under consideration. 


The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 


DESIGN CENTRE RATING SYSTEM 


Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under normal conditions. 

These values are chosen by the device manufacturer to provide acceptable serviceability of the device 

in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment contro! adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 


The equipment manufacturer should design so that, initially, no design centre value for the intended 
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply 
voltage. 
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LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES 
based on IEC Publication 148 


LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS 
Basic letters 
The basic letters to be used are: 


I, 1 =current 
V,v = voltage 
P, p = power. 


Lower-case basic letters shall be used for the representation of instantaneous values 
which vary with time. | 
In ali other instances upper-case basic letters shall be used. 


Subscripts 

A,a Anode terminal 

(AV), (av) Average value 

B, b | Base terminal, for MOS devices: Substrate 

(BR) Breakdown 

Cie Collector terminal 

D,d Drain terminal 

Ee Emitter terminal 

bt Forward = 
340 Gate terminal 

K, k Cathode terminal 

M,m Peak value 

O,0 As third subscript: The terminal not mentioned is open circuited 
Ry st As first subscript: Reverse. As second subscript: Repetitive. 


As third subscript: With a specified resistance between the terminal 

not mentioned and the reference terminal. 

(RMS), (rms) R.M.S. value : 
As first or second subscript: Source terminal (for FETS only) 

5, s As second subscript: Non-repetitive (not for FETS) 

As third subscript: Short circuit between the terminal not mentioned 

and the reference terminal 

Specified circuit 

Replaces R to indicate the actual working voltage, current or power 

of voltage reference and voltage regulator diodes. 


N > 
N 


Note: No additional subscript is used for d.c. values. 
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Upper-case subscripts shall be used for the indication of: 
a) continuous (d.c.) values (without signal) 
Example Ip 


b) instantaneous total values 

Example ip 
c) average total values 

Example IB(AV) 
d) peak total values 

Example Ipm 


e) root-mean-square total values 
Example TB(RMS) 


Lower-case subscripts shall be used for the indication of values applying to the varying 
component alone: 


a) instantaneous values 
Example ip 


b) root-mean-square values 
Example It}(rms) 


c) peak values 
Example Ibm 


d) average values 


Example Ip(ay) 


Note: If more than one subscript is used, subscript for which both styles exist shall 
either be all upper-case or all lower-case. “ 


Additional rules for subscripts 


Subs cripts for currents 


Transistors : If it is necessary to indicate the terminal carrying the current, this should 
be done by the first subscript (conventional current flow from the external 
circuit into the terminal is positive). 

Examples: Ip, ip, ip, Ibm 


Diodes: —— To indicate a forward current (conventional current flow into the anode 
terminal) the subscript F or f should be used; for a reverse current 
(conventional current flow out of the anode terminal) the subscript R or r 
should be used. 


Examples: Ip, Ig, ip, I¢¢ms) 
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Subscripts for voltages 
Transistors: If it is necessary to indicate the points between which a voltage is meas- 
ured, this should be done by the first two subscripts. The first subscript 
indicates the terminal at which the voltage is measured and the second the ~ 
reference terminal or the circuit node. Where there is no possibility of 
confusion, the second subscript may be omitted. 
Examples: Wits Ae co Sg VW 
BE’ BE’ be’ bem 
Diodes: To indicate a forward voltage (anode positive with respect to cathode), the 
subscript F or f should be used; for a reverse voltage (anode negative with 
respect to cathode) the subscript R or r should be used. 
Mxampless Vin5 Vag Mog -V 
ae ee Cs cs 
Subscripts for supply voltages or supply currents 


Supply voltages or supply currents shall be indicated by repeating the appropriate term- 
inal subscript. 


BE les: 
xamples Voc log 


WT 


Note: If it is necessary to indicate a reference terminal, this should be done by a third 
subscript | 


Example: Vocr 


Subscripts for devices having more than one terminal of the same kind 


If a device has more than one terminal of the same kind, the subscript is formed by the 
appropriate letter for the terminal followed by a number; in the case of multiple sub- 
scripts, hyphens may be necessary to avoid misunderstanding. 


od 


Examples: Ino = continuous (d.c.) current flowing 
into the second base terminal 
V = continuous (d.c.) voltage between 
B2-E pe 
the terminals of second base and 
emitter 


Subscripts for multiple devices 


For multiple unit devices, the subscripts are modified by a number preceding the letter 
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis- 
understanding. | 


Examples: Ino = continuous (d.c.) current flowing 
into the collector terminal of the 
second unit 


= continuous (d.c.) voltage between 
the collector terminals of the 
first and the second unit. 


Vic-2c ° 
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Application of the rules 


The figure below represents a transistor collector current as a function of time. It con- 
sists of a continuous (d.c.) current and a varying component. 


collector 
current 








| ToiRMs) 


I¢ 
(no signal) 


| 


LETTER SYMBOLS FOR ELECTRICAL PARAMETERS 


Tom Tevav) 





time 7265988 


oO 


Definition 


For the purpose of this Publication, the term "electrical parameter” applies to four- 
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan- 
ces and admittances, inductances and capacitances. 


Basic letters 


The following is a list of the most important basic letters used for electrical parameters 
of semiconductor devices. 


B,b = susceptance; imaginary part of an admittance 
C = capacitance 
G,g = conductance; real part of an admittance 


H,h = hybrid parameter 


ee 
I 


inductance 


R,r = resistance; real part of an impedance 


is 
a 
t 


reactance; imaginary part of an impedance 
Y,y = admittance; 


Z,Z = impedance; 
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Upper-case letters shall be used for the representation of: 


a) electrical parameters of external circuits and of circuits in which the device forms 
only a part; 


b) all inductances and capacitances. 

Lower-case letters shall be used for the representation of electrical parameters inher- 
ent in the device (with the exception of inductances and capacitances). 

Subscripts 


General subscripts 


‘The following is a list of the most important general subscripts used for electrical panes 
‘meters of semiconductor devices: 


Fess = forward; forward transfer 

I,i(or 1) = input 

Tig. = load 

O, o (or 2) = output — 
Ree = reverse; reverse transfer <= 
5S, s = source == 


“wis : 
xamples Zo: he, he 
The upper-case variant of a subscript shall be used for the designation of static (d.c.) 
values. : 


static value of forward current transfer ratio in common- 
emitter configuration (d.c. current gain) 


Re = d.c. value of the external emitter resistance. 


Note: The static value is the slope of the line from the origin to the operating point on 
the appropriate characteristic curve, i.e. the quotient of the appropriate. electri= 
cal quantities at the operating point. 


Examples : Dor 


The lower-case variant of a subscript shall be used for the designation of small-signal 
values. 


Examples: Dee = small-signal value of the short-circuit forward 
current transfer ratio in common-emitter confi- 
guration 


i 


Z = R. oF IX, small-signal value of the external impedance 


Note: If more than one subscript is used, subscripts for which both styles exist shall 
either be all upper-case or all lower-case 


Examples: Dep Yep Dee 
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LETTER SYMBOLS 





Subscripts for four-pole matrix parameters 


The first letter subscript (or double numeric subscript) indicates input, output, forward 
transfer or reverse transfer 


E les: h h 
xamples: h, (or | iD 


A further subscript is used for the identification of the circuit configuration. When no 
confusion is possible, this further subscript may be omitted. 

Examples: Dee (or Doe)? Ror (or hy jp) 
Distinction between real and imaginary parts 


If it is necessary to distinguish between real and imaginary parts of electrical parame- 
ters, no additional subscripts should be used. If basic symbols for the real and imagina- 
ry parts exist, these may be used. 


Kxamples: Z, =R, + jx. 
i i i 
Ve 


e ~ Ste - Ibe, 


If such symbols do not exist or if they are not suitable, the following notation shall be 
used: | | 


Examples: Re (h,) etc. for the real part of De 


Im (h, etc. for the imaginary part of Dey 
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S-PARAMETERS 





SCATTERING PARAMETERS 


In distinction to the conventional h, y and z~parameters, s-parameters relate to travel- 
ling wave conditions. The figure below shows a two-port network with the incident and 
reflected waves aj, Dj, a9 and bo. 





e 
7Z6S646 -1 














Vil Vi2 a 
a 42° _—- 
Vri Neo 
Dy i bo a 
V2 V Zo 
Z, = characteristic impedance of the transmission line in which the two-port is 


connected. 
Vj = incident voltage 


Vr = reflected (generated) voltage | = 


The four-pole equations for s-parameters are? 
OES Shei ee? 
bg = $2141 + 82249 


Using the subscripts i for ll, r for 12, f for 21 and o for 22, it follows that: 











{> “ll aq ap: = 0 
eee 

mi ne a9 ay = 0 

; 272 

=f SO] ay ag = O 
ee 

So S99 ag ay = O 





1) The squares of these quantities have the dimension of power. 
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S-PARAMETERS 


The 





S-parameters can be named and expressed as follows: 


a 


ae = Input reflection coefficient. 


The complex ratio of the reflected wave and the incident wave at the input, 
under the conditions Z) = Zo, and Vg9 = 0. 


= Reverse transmission coefficient, 


The complex ratio of the generated wave at the input and the incident wave at 
the output, under the conditions Z, = Z, and V,, = 0. 


= Soi c = Forward transmission coefficient. 


The complex ratio of the generated wave at the DUEDUE and the incident wave at 
the input, under the conditions Z) = Z, and Voo = 0 


= S99 = Output reflection coefficient. 


The complex ratio of the reflected wave and the incident wave at the output, 
under the conditions Le Zane eq 0s 
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WIDEBAND TRANSISTORS. 


Type number survey 

Selection guide 

Soldering recommendations SOT-37 
Soldering recommendations SOT-48 
and SOT-122 

Accessories 
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SOLDERING RECOMMENDATIONS SOT-37 


Transistors in SOT-37 envelopes may be mounted with leads flat (Fig. 1) or bent (Figs 2 and 3). 
Different soldering procedures apply for the different styles of mounting. 


FLAT-LEAD MOUNTING 
Soldering by hand 


Avoid putting any force on the leads during 
or just after soldering. 


Solder the three leads one at a time, not 
simultaneously. 


Proceed from one lead to the adjacent lead, not 


to the opposite one. 


BENT-LEAD MOUNTING 


If leads are bent, all three may be soldered 
simultaneously if desired. 


DIP OR WAVE SOLDERING 
When dip or wave soldering, the maximum 


allowable temperature of the solder is 260 °C. 


This temperature must not be in contact with 
the joint for more than 5 seconds. The total 
contact time of successive solder waves must 
not exceed 5 seconds. The device may be 
mounted up to the lead projections, but the 
temperature of the body must not exceed the 
specified storage maximum. 
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printed 
circuit 
7Z58790,.2 board 
Fig. 1 
Solder temperature max. 300°C 
Soldering time max. 5s 
Solder-to-case distance = min. 2mm 
printed 
circuit 
7Z58791.1 board 
Fig. 2 
Solder temperature max. 300 °C 
Soldering time max. 10s 


printed 
circuit 
board 
7277413 
Fig. 3 
Solder temperature max. 260°C 
Soldering time max. 5s 


SOT-48 
SOT-122 


RECOMMENDATIONS FOR MOUNTING 
%” CAPSTAN ENVELOPES 


A brass nut is supplied with each transistor for securing it to a heatsink. 


Screw thread, diameter and nuts: 












maximum diameter 
of threaded stud 





stud diameter thread nut thickness 











3,5 mm SOT-48 
5,0 mm SOT-122 






%” 8-32UNC-2A(B) 4,14mm 


To ensure optimum heat transfer and to avoid damage to the yneaded stud of the transistor the 
following recommendations should be observed: . 


1. Diameter of the mounting hole in the heatsink 4,15 + 0,05; —O mm (max. 4,2 mm). 
2. Heatsink surfaces at the mounting hole to be flat, parallel, and free of burrs or oxydation. 
3. Torque on nut: minimum 0,75 Nm (7,5 kgcm), maximum 0,85 Nm (8,5 kgcm). 


4, Recommended distance from the top surface of ile heatsink to surface of printed-circuit board: 
2,9+0; —0,2 mm. 


Tension in the transistor leads sets the limit on spacing between heatsink and printed-circuit Beare in 
general, the leads can withstand more pull in the downward direction than in the upward direction. 


~ Solder the leads to the connection pads with resin-cored tin-lead solder, using an iron of normal » 
temperature. Soldering iron temperatures as high as 350 °C are safely tolerable; the transistor can 
withstand an interior temperature of 250 °C for about ten minutes. | 


The leads may be tinned, if required, by dipping them into a solder bath at about 230 °C; each lead 
may be dipped up to its full length. A flux of the quality of Super-Safe is recommended; after tinning, 
surplus flux should be rinsed away with tap water. 
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ACCESSORIES 


DISTANCE DISCS 


MECHANICAL DATA 
Fig. 1 56245 for TO-5 or TO-39. 


Insulating material: 


0,65 


yy 


me. 
TEMPERATURE 


Maximum permissible temperature 
Fig. 2 56246 for TO-18 or TO-72. 


Insulating material. 





a 5 ——r! 7265542 


TEMPERATURE 


Maximum permissible temperature 
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Dimensions in mm 


max. 100 °C 


max. 100 °C 


THE BFQ22S IS RECOMMENDED FOR NEW DESIGN | BFQ22 





SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar 
systems, oscilloscopes, spectrum analysers etc. 


The transistor features extremely high power gain coupled with good low noise performance. 
P-N-P complement is BFQ24. | . 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) | VCBO max. 15-¥. 


Collector-emitter voltage (open base) | VCEQ max. 12 V_ 
Collector current (d.c.) Ic max. 35 mA 
_ Total power dissipation up to Tamp = 65 PC Prot max. 150 mW 
Junction temperature | Tj max. 200 °C — 
Transition frequency at f = 500 MHz — 
Ic = 30 mA; VcE RSV fT typ. 5 GHz — 
Feedback capacitance at f = 1 MHz | 
le=O0; Vee=5 V Cre typ. 0,7 pF 
Noise figure at optimum source impedance 
I¢ = 2 mA; Veg = 5 V; f = 500 MHZ; Tamp = 25 PC Ee typ. 1,9 dB 
Maximum unilateral power gain (see page 2) 7 
Ic = 30 mA; Vce = 5 V; f = 500 MHZ; Tampb = 25 OC GuM typ. 16,0 dB 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-72 with insulated electrodes. 


i= Vos 
48 4max 
max 

Vv 


. 9,3 wil 12,7 min ——-> 
max 7Z65579.2 





(1) shield lead connected to case. 
Accessories: 56246 (distance disc). 
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BFQ22 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (!EC 134) 
Collector-base voltage (open emitter) VcBo 
Collector-emitter voltage (open base) | VCEO 
Emitter-base voltage (open collector) | VEBO 
Collector current (d.c.) Ic 
Collector current (peak value) at f>1MHz ICM 
Total power dissipation up to Tamp = 65 OC Prot 
Storage temperature - . T stg 
Junction temperature > Tj 


THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a 


From junction to case Rth j-c 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


Ip =0;Vep=5V ICBO 
D.C. current gain (note 1) 

lc =30 mA; VceE=5V | hee 
Transition frequency (notes 1 and 2) 

Ic = 30 mA; Vcg = 5 V; f = 500 MHz iat 
Collector capacitance (note 2) 

lp=la= 0; Vegas Vet] 1 Miz Co 
Emitter capacitance ‘ 

Ic = 1. = 0; Veg = 0,5 V; f= 1 MHz Ce 
Feedback capacitance (note 2) 

lc = 0; Veg =5 V; f= 1 MHz; oe 25:9C Cre 
Noise figure at optimum source impedance (note 2) 

[c= 2mA? Vee = 5 Vit = 500: MHz; Tay = 25 CC F 


Maximum unilateral power gain (note 2) 
Sre assumed to be zero 


ISfel? 
G inde) = 10 hb 
UM 21 = Isiel2) (1 — ISoel?) 
Ic = 30 mA; Veg = 5 V; f = 500 MHZ; Tamb = 25 OC Gum 


Notes 

1. Measured under pulse conditions. 
2. Shield lead grounded. 

3. Shield lead not connected. 


July 1979 


max. 15 
max. 12 
max. 2 
max. 35 
max. 50 
max. 150 
—65 to +200 
max. 200 
0,9 

= 0,6 
< 50 
Pe 25 
typ. 50 
typ. 5 
typ. 1,1 
typ. “25 
typ. 0,7 
typ. 1,9 
typ. 16,0 





V 

V 

V 
mA 
mA 
mW 
°C 
OG 


K/mW 
K/mW 


nA 


GHz 


pF 


pF 


pF 


dB 


dB 


Silicon planar epitaxial transistor BFQ22 
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0 20 Io (mA) 40 0 20 Ic (mA) 40 


Fig. 2 Vcp=5V; qj = 25 OC. Fig. 3 Veg = 5 V; f = 500 MHz; Tj = 25 9C; 
shield lead grounded. 





0 | 5 10 


15 
Vopg (V) 
Fig: 4 lee =01 = 4 MHz; Tj = 25 °C; 
shield lead not connected. 
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BFQ22S 





SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. It is primarily intended for use in u.h.f. and microwave aerial amplifiers, radar systems, oscillosco- 
pes, spectrum analysers etc. 


The transistor has extremely high power gain and good low noise performance. 
P-N-P complement is BFQ24. 


QUICK REFERENCE DATA 








Collector-base voltage (open emitter) VcBo max. 15 V 


Collector-emitter voltage (open base) ; VCEO max. 12 V 
Collector current (d.c.) Ic max. 35 mA 
Total power dissipation up to Tamp = 65 OC . Prot max. 150 mW 
Junction temperature , Tj max. 200 °C 
Transition frequency at f = 500 MHz | 

Ic =30mMA;VcE=5V fy typ. 5 GHz 
Feedback capacitance at f = 1 MHz 

lg=O:VeEqHo Vv | Cre typ. 0,65 pF 
Noise figure at optimum source impedance 

Ic = 2 mA; Vcg = 5 V; f = 500 MHZ; Tamp = 25 OC F typ. 1,9 dB 
Maximum unilateral power gain (see page 2) 

Ie = 30 mA; Vcg = 5 V; f = 500 MHZ; Tamp = 25 PC GuM typ. 16,0 dB 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-72 with insulated electrodes. 


Yost 
48 Amax 
max 
Yi 


a 5,3 gle 12,7 min ———~ 
max 7265579.2 





(1) Shield lead connected to case. 
Accessories: 56246 (distance disc). 
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BFQ22S 





RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO —max. ov 
Collector-emitter voltage (open base) VCEO max. 12 V 
Emitter-base, voltage (open collector) | VEBO —smax. 2V 
Collector current (d.c.} Ic max. 35 mA 
Collector current (peak value) at f > 1 MHz Icom max. 50 mA 
‘Total power dissipation up to Tamb = 65 9C Pict max. 150 mW 
Storage temperature Tstg —65 to + 200 °C 
Junction temperature Tj max. 200 °C 


THERMAL RESISTANCE (note 1) 
From junction to ambient in free air Rthj-a = 900 K/W 
From junction to case Rthje = 600 K/W 


CHARACTERISTICS 
Theo OC unless otherwise specified 


Collector cut-off current 


eae le=0; Vee =5 V ICBO i 50 nA 
a D.C. current gain (note 2) 
—= lc =10mA; VcE=5V hee 50 to 150 
Transition frequency (notes 2 and 3) 
Io = 30 mA; Vcg = 5 V; f= 500 MHz ce typ. 5 GHz 
Feedback capacitance (note 3) 
lc = 0; Voge = 5 V; f= 1 MHZ; Tamb = 25 OC Cre typ. 0,65 pF 
Noise figure at optimum source impedance (note 3) 
lo= 2mA; Vee = 5 V; f = 500 MHz; Tamp = 25 PC E typ. ~ 1,9 dB 
Ico = 10 mA; Vcg = 5 V; f = 200 MHZ; Tamp = 25 OC | F << - 2,5 dB 


Maximum unilateral power gain (note 3) 
Sre assumed to be zero 


Gym (in dB} = 101 ste |" 

in = CO ee 
oo (ie) sig (7) soe) . 
Ic = 10 mA; Vcr = 5 V; f = 200 MHZ; Tamp = 25 OC Gum > 21,0 dB 
le = 30 mA; Vce = 5 V; fF = 500 MHZ; Tamp = 25 PC GUM typ. 16,0 dB 


Notes 

1. K/W is SI unit for °C/W. 

2. Measured under pulse conditions. 
3. Shield lead grounded. 
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Silicon planar epitaxial transistor BFQ22S 
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Fig. 2. Fig. 3. 


7Z84710 


Conditions for Figs 2,3 and 4: 

Fig. 2 Voce = 5 V; Tj = 25 9C. 

Fig. 3 Vop =5 V; f = 500 MHz; Ti 25 OC: 
shield lead grounded. 

Fig. 4 Ic =0; f = 1 MHz; Tamb = 25 OC; 
shield lead grounded. 
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BFQ22S 
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typical values; shield lead grounded. typical values; shield lead grounded. | 


7Z84713° 


is 
\ 
fad 
|_| 
Ll 


aa 
a 
\ 
: 
E 
Ed 
4 
a 
is 





Fig. 7 Power derating curve versus ambient temperature. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


P-N-P transistor in a subminiature plastic transfer-moulded T-package. It is primarily intended for use 
in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar systems, oscilloscopes, spectrum 
analysers etc. 


The transistor features low intermodulation distortion and high power gain; thanks to its very high 
transition frequency, it also has excellent wideband properties and low noise up to high frequencies. 


N-P-N complements are BF R91 and BFR91A. aes 


QUICK REFERENCE DATA 





Collector-base voltage (open emitter) —VCBOQ max. 15 V 





Collector-emitter voltage (open base) —VCEQ Max. 12 V 
Collector current (d.c.) —Ie max. 35 mA 
Total power dissipation up to Tampb = 60 °C : | Prot max. 180 mW 
Junction temperature | Tj max. 150 °C — 
Transition frequency at f = 500 MHz | — 
—Ic =30mA;—VcfE=5V fr typ. 5 GHz a 
Feedback capacitance at f = 1 MHz 
=le=2mAr=Voe=5 V Cre typ. 0:8 °pF 
Noise figure at optimum source impedance 
—Ic=2 mA; —Vce = 5 V; f = 500 MHz F typ. 2,4 dB 
MECHANICAL DATA 2 4 Dimensions in mm 
Fig. 1 SOT-37. ~ 
Connections — 
1. Base 
2. Emitter 
3. Collector 
@— 








“ | ‘ | 
of 0,24 max r 1,05 max 


ar 
max 











7273806.3 


(1) = type number marking. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voitage (open base) 


Emitter-base voltage (open collector) 


~ Collector current (d.c.) 


Collector current (peak value ) at f > 1 MHz 
Total power dissipation up to Tamb = 60 °C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 25 mm x 1 mm 


CHARACTERISTICS 
Ti 20 °C unless otherwise specified 
Collector cut-off current 

lp =0;-—Vep=5V 
D.C. current gain 

—Ic¢ = 30 mA;—-Vce=5V 
Transition frequency 

f = 500 MHz; —lc =30mA;—-VcE=5V 
Collector capacitance 

f= 1 MHz; le = le=0;-Vep=5V 
Emitter capacitance 

f= LMAz le=1,=0;—=Ven= 0,5 V 
Feedback capacitance 

f= 1 MHz; -Ic = 2mA;—Vce =5V 
Noise figure at optimum source impedance 

—Iq =2 mA; —Vcg = 5 V; f = 500 MHz 


Maximum unilateral power gain 
Sre assumed to be zero 
—Ic¢ = 30 mA; —VcE = 5 V; f = 500 MHz 


10 log 


* Measured under pulse conditions. 





November 1977 


> 
ste | 


(1— | Sie | of | Soe |*) 


—-VcCBO 
—VCEO 
—-VEBO 
=| C 
—lcm 
Prot 
T stg 


qj 


Rth j-a 


—lcBo 


=GuM 


max. 15 
max. 12 
max. 2 
max. 35 
max. 50 
max. 180 
—65 to 3 150 
max. 150 

0,5 
< 50 
2 20 
typ. - 5 
typ. 0,85 
typ. ~ 18 
typ. 0,8 
typ. 2,4 
typ. 16,5 


V 
V 
V 


mA 


mA 
mw 
o¢ 
oC 


OC/mW 


nA 


dB 


Silicon planar epitaxial transistor 





Intermodulation distortion* (see Fig. 2) 
—I¢ = 30 mA; —Vcg =5 V; Ry = 75 2; VSWR <2 
Vp = Vo = 300 mV at fp = 495,25 MHz 
Vqg=Vo —6dB at fg = 503,25 MHz 
Vi =Vo—-6dB at f, = 505,25 MHz 


Measured at fio+q-r} .= 493,25 MHz dim typ. 


4 





7Z74449 


L1: 4 turns Cu wire (0,35); winding pitch 1 mm; internal diameter 4 mm. 
L2 and L3: 5 nH (code number 3122 108 20150) 


Fig. 2 Intermodulation distortion test circuit. 


* Measured under pulse conditions. 
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BFQ24 


SILICON PLANAR EPITAXIAL TRANSISTOR 


P-N-P transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 


case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar 
systems, oscilloscopes, spectrum analysers etc. 


The transistor features extremely high power gain coupled with good low noise performance. 


N-P-N complement is BFQ22S. 


QUICK REFERENCE DATA 





Collector-base voltage (open emitter) —-VcBO max. 15 
Collector-emitter voltage (open base) —-VCEQ max. 12 
Collector current (d.c.) —l¢e max. — 35 
Total power dissipation up to Tamp = 65 °C Prot max. 150 
Junction temperature ih max. . 200 
Transition frequency at f = 500 MHz | 
—Ic¢=30mA;—-Vcpe=5V fT typ. s) 
Feedback capacitance at f = 1 MHz 
Noise figure at optimum source impedance 
—Ic = 2 mA; —Vce = 5 V; f = 500 MHZ; Tamp = 25 OC F typ. 2,4 
Maximum unilateral power gain (see page 2) 


—I¢ = 30 mA; —Vce = 5 V; f = 500 MHZ; Tamb = 25 OC GuM typ. 15,0 


MECHANICAL DATA 
Fig. 1 TO-72 with insulated electrodes. 





(1) shield lead connected to case. 
Accessories: 56246 (distance disc). 


Dimensions in mm 


Vos 
4max 





. Sie ae 12,7 min ——> , 
ma 7265579 .2 


dB 
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SSUES 


BFQ24 


RATINGS 


Limiting values in accordance with the Absoiute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Cotlector-emitter voltage (open base} 
Emitter-base voltage (open cotiector) 
Collector current (d.c.) 

Collector current (peak value) at f > 1 MHz 
Total power dissipation up to Tamp = 65 OC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to case 


CHARACTERISTICS _ 
pes SC unless otherwise specified 
Collector cut-off current 
lie Oe Cp 5 V 
D.C. current gain (note 7} 
—“le=30 mA —VeeEH 5-7 


Transition frequency (notes 1 and 2) 

== 30 may -V cE = S50 = S00 Miz 
Collector capacitance (note 3) 

le l.= 0 Veg 5 Viet = MHZ 
Emitter capacitance 

Ic =i, = 0; Veg = 0,5 V; f= 1 MHz 
Feedback capacitance (note 2) 

i¢ = 0;—Vep = 5 V; f= 1 MHZ; Tamp = 25 OC 
Noise figure at optimum source impedance (note 2} 

—ic =2mA;—Vce = 5 V; f = 500 MHz; Tamb = 25 OC 
Maximum.unilateral power gain (note 2) 

Sra assumed to be zero 

ISfel? 








Gring {in dB) = 10 log ————— 
ue * (1 = fsigl? (1 — sel?) 


aa = 3G mA: =ViCe = V; f = 500 MHz; Tamb = 25 oC 


Notes 

1. Measured under pulse conditions. 
2. Shieid lead grounded. 

3. Shield lead not connected. 
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—-VCBO 
—VCEO 
~VEBO 
—lcom 
Prot 

' stg 


GuM 


max 15 
max TZ 
max Z 
max 35 
max 50 
max 150 

—65 to +200 
max. 200° 
= 0,9 
= 0,6 
< 50 
= 20 
typ. 50 
typ. 5 
typ. 1,2 
typ. 2,0 
typ. 0,8 
typ. 2,4 
typ. 15,0 


V 
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V 
mA 
mA 
mW 
CC 
OC 


K/mW 
K/mWw 


nA 


GHz 
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BFQ32 


SILICON: PLANAR EPITAXIAL TRANSISTOR 


P-N-P transistor in a subminiature plastic transfer-moulded T-package. 


It is intended for use in u.h.f. applications such as broadband aerial amplifiers (30 MHz to 860 MHz) 
and in microwave amplifiers such as radar systems, spectrum analysers etc. 


The BFQ32 offers a high transition frequency and a low intermodulation distortion figure over a wide 


current range. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 

_ Collector-emitter voltage (open base) 
Collector current (d.c.) 

Total power dissipation up to Tamb = 60 OC 
Junction temperature 


Transition frequency at f = 500 MHz 

=le=50mA;—Voe = 10 V 
Feedback capacitance at f = 1 MHz 

—Ic = 10mA;—Vcg = 10 V 
Noise figure at optimum source impedance 

—lc = 50 mA: —Veeg = 10 V; f = 500 MHZ; Tamp = 25 OC 
intermodulation distortion at Tamb = 25 °C 

—I¢ = 50 mA; —Vcg = 10 V; Ry = 75 2; Vg = 500 mV 
fip tq-rn= 493,25 MHz (see page 4) 








MECHANICAL DATA 
Figs. 1. SO 1237: 
Connections 

1. Base 

2. Emitter 

3. Collector 




















han 0,24 max jj 
4,2 max») 





221) By 
max 


ih — 


(7) = type number marking. 





bse max 





7Z7390%. 


max 75 mA 
max 500 mW 
max 175 °C 
oe 3,6 GHz 
i 1,4 pF 
typ 3,75 dB 
typ --60 dB 





Dimertsions in mm 


3 
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BFQ32 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value); f > 1 MHz 


Total power dissipation up to Tamph = 60 °C 
mounted on a fibre-glass print 
of 40 mm x 25 mm x 1 mm 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 25 mm x 1 mm 


CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 


Collector cut-off current 
le = 0; -Vep=10V 


D.C. current gain. * 
—I¢ = 50 mA; —Vcg = 10 V 


—Ic = 75 mA; —-Vcg = 10 V 


Transition frequency at f = 500 MHz * 
—I¢ = 50 mA; —Vcg = 10 V 


—I¢ = 75 mA; —-Vcge = 10 V 
Collector capacitance at f = 1 MHz 
le = l,=0;—-Vep = 10V 
Emitter capacitance at f = 1 MHz 
Ic =1lo=0;-VeER =0,5V 
Feedback capacitance at f = 1 MHz 
—Ie = 10mA;—Vcg = 10 V 


* Measured under pulse conditions. 





November 1977 





a 


-VcBO 
—-VCEO 
—VEBO 
=IE 
~ICM 


Prot 
T stg 
j 


Rth j-a 


—lcBo 


max 20 
max 15 
max 3 
max 75 
max 150 

500 
—65 to+ 175 
max 175 

0,23 
4 100 
> 20 
> 20 
3,6 
typ 4,2 
e 40 
typ 46 
typ 1,3 
typ 6 
a 1,4 
typ 1,25 





oC 
O¢ 


OC/mW 


nA 


GHz 
GHz 


GHz 


GHz 


pF 


pF 


pF 
pF 


Silicon planar epitaxial transistor 





Noise figure at optimum source impedance | 


~—I¢ = 50 mA; —Vcrg = 10 V; f = 500 MHz F typ 
Maximum unilateral power gain (sy_ assumed to be zero) 
Gum (in dB) = 10 log ee oe 
(1- | Sie | *) (1- | Soe | *) 
—!lc = 50 mA; —Veceg = 10 V; f = 500 MHz GUM typ 


Intermodulation distortion (see fig. 1) 
Sle= 00 mA HV CEH AO Ve Ri = 75-8) 


Vp = Vo = 500 mV at fy = 495,25 MHz 
Vqg=Vo~-6 dB at fy = 503,25 MHz 
Ve =Vg—-6dB at f, = 505,25 MHz 


Measured at f(n+q—r) = 493,25 MHz dit typ 


7277347 


Fig. 1 Intermodulation test circuit. 
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3,75 dB 


14 dB 


—60 dB 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development sampies AQI9OBFY 


made available for evaluation. It does not necessarily 


impiy that the device will go into regular production. (BFQ33) 





N-P-N MICROWAVE TRANSISTOR 


The BFQ33 is a small-signal silicon planar epitaxial transistor in a miniature hermetically sealed micro- 
stripline encapsulation, featuring an extremely high transition frequency and very low noise up to high 
frequencies. 


It is primarily intended for use in microwave amplifier applications. 


QUICK REFERENCE DATA 





Collector-base voltage (open emitter) VCBO max. 9 V 
Collector-emitter voltage (open base} VCEQ max. 7 V i 
Collector current (d.c.) Ic max. 20 mA 
Total power dissipation up to Tamp = 80 °C Prot max. 140 mW «— 
Transition frequency at f = 1,5 GHz 

Ic=14mA; VceE=5V 1g typ. 12 GHz. «— 
Noise figure at optimum source impedance 

lc= 5mA;Vce=5V; f= 2 GHz F typ. 2,5 dB 
Maximum unilateral power gain (see page 3) 

Ic = 14 mA; Vce = 5 V; f = 2 GHZ; Tampb = 25 OC GUM typ. 13,7 dB << 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-100. | | 


—>| 2,65 max 
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ASOBFY 
(BFQ33) 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
— Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.} 


Total power dissipation up to Tamp = 80 OC 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 25 mm x 1 mm 






yo 


* K/W is SI unit for °C/W. 
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VcCBo 
VCEO 
VEBO 
Ic 
Prot 

T stg 


qj 


Rth j-a 





max. 9V 
max. 7 Vv 
max. 2V 
max. 20 mA 


max. 140 mW 
—65 to + 150 °C 
max. 150 °C 


500 K/W* 


7289162 
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Fig. 2 Power derating curve versus ambient temperature. 



















DEVELOPMENT SAMPLE DATA 


N-P-N microwave transistor 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 


Collector cut-off current 


lr =0;Vcep=5V ICBO 
D.C. current gain* 

Ic=14mA; Vece=5V hFE 
Collector capacitance at f = 1 MHz 

le =le=0; Vep=5V Co 
Feedback capacitance at f = 1 MHz | 

le=0; Vee= '-¥ | Cre 
Transition frequency at f = 1,5 GHz* 

Ic = 14 mA; VcE=5V fT 
Noise figure at optimum source impedance 

Ic =5 mA; Vee =5V; f= 2 GHz a 

lc =5 mA; Vee =5 V; f= 4 GHz F 
Maximum unilateral power gain (s;— assumed to be zero) 

S 2 
Gyy (in dB) = 10 log oe 
(he |Sie |?) ie Soe 2) 
lc = 14 mA; Veg =5 V; f = 2 GHz GUM 
lc = 14 mA; Vce=5 V; f= 4 GHz GuM 


s-parameters (common emitter) 
Ic = 14 mA; Veg =5 V; Rs = Ri = 50 Q:; f = 2 GHz 


Input reflection coefficient Sie 
Reverse transmission coefficient Sre 
Forward transmission coefficient | Sfo 
Output reflection coefficient Soe 
Ic = 14 mA; Vcg =5 V; Rg = Ry = 50; f = 4 GHz 
Input reflection coefficient - Sie 
Reverse transmission coefficient Sre 
Forward transmission coefficient Sfe 
Output reflection coefficient Soe 


* Measured under pulse conditions. 









typ. 


Ja 


499BFY 
(BFQ33) 


50 nA 


25 
0,45 pF 
0,2 pF 
12 GHz 


2,5 dB 
3,8 dB 


13,7 dB 
7,4 dB 


0,18/—155° 
0,10/ +499 
43 / +75° 
0,43/ —56° 


. 70,19/+ 1719 
0,14/ +340 
2,0 / +48° 
0,50/ —89° 
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499BFY 
(BFQ33) 





499BFY 
(BFQ33) 


N-P-N microwave transistor 


Conditions for Figs 5 and 6: 
VceE=5V;le= 14 mA; 
* Tami 2526. 





Fig. 5 Output impedance derived 
from output reflection coefficient soe 
co-ordinates in ohm x 50. 


DEVELOPMENT SAMPLE DATA 





Fig. 6 Forward transmission 
coefficient Sto. 
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BFQ34 


SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor primarily intended for driver and finai stages in MATV system amplifiers. This device | 
‘is also suitable for use in low power band !V and V equipment. Diffused emitter ballasting resistors and 
the application of gold sandwich metallization ensure an optimum temperature profile and excellent 
reliability properties. 


The transistor has a %” capstan envelope with ceramic cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 








Collector-base voltage (open emitter) Vopq max. 25 V 
Collector-emitter voitage {open base) VcEQO mex. 18 V 
Collector current (d.c.) Ic max. 150 mA 
Total power dissipation (d.c.) up to Tryp = 125 PC Prot max. 2,25 W 
Operating junction temperature Tj max. 200 9C 


Transition frequency at f = 500 MHz 
Ic = 150 mA; Vee 19 V7 T= 25 °C ‘ay ee Be GHZ 
Output voltage at dj,, = —60 dB (see Figs 2 and 4) 
le= 120 mA; Vee = 15 Vi Ry, = 75 82; Tam = 25 OC 











MECHANICAL DATA 
Fig. 1 SOT-122. 












































5,9: -. 
; ei ae 7276390 ~~ max 
- 28,2 
25,4 
Torque on nut: min. 0,75 Nm Diameter of clearance hole'in heatsink: max. 4,2 mm. 
(7,5 kg cm) Mounting hole to have no burrs at either end. 
max. 0,85 Nm | De-burring must leave surface flat; do not chamfer or 
(8,5 kg cm) countersink either end of hole. 


_ When locking is required an adhesive is preferred instead of a lock washer. 


CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely 
safe provided that the BeO disc is not damaged. . 
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BFQ34 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) (see Fig. 3) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 
Total power dissipation (d.c.) up to Typ = 125 OC (see Fig. 3) 


Storage temperature 


Operating junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 


From mounting base to heatsink 


CHARACTERISTICS 


Tamb = 28 °C unless otherwise specified 


Collector cut-off current 
le =0;Vep=i15V 


D.C. current gain** 


le= JomA;Vep= 16 V 
Ic = 150 mA; Vcfe = 15 V 


Transition frequency at f = 500 MHz** 
le= Jo mA; Vee 15 V 


Ic = 150 mA; Vee = 15 V 


Collector capacitance at f = 1 MHz 
(ei Oo Ven 1 V 


Emitter capacitance at f = 1 MHz 
Ic =le=0; Veg =0,5 V 

Feedback capacitance at f = 1 MHz 
lc = 10 mA; Vce = 15V 


Collector-stud capacitance 


Noise figure measured in MATV test circuit (see Fig. 2) 


Ic = 120 mA; Vcg = 15 V; f = 500 MHz 


Maximum unilateral power gain (sy_ assumed to be zero) 


Gym (in dB) = 10 log 


Ste |? 


(T| Sie | Cl ['Sge'h*) 


lo = 120 mA; Veg = 15 V; f= 500 MHz 


* K/Wis SI unit for OC/W. 
** Measured under pulse conditions. 
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VCBO 
VCEO 
VEBO 
Ze 
Prot 

T stg 


qj 


Rth j-mb 
Rth mb-h 


ICBO 


GUM 


max. 25 
max. 18 
max. 2 
max. 150 
max. 2,25 
—65 to + 150 
max. 200 

15,0 
= 0.6 
< 100 
> 25 
> 25 
> 3,0 
typ. 3,5 
= 3,5 
typ. 4,0 
typ. 220 
< 2,/5 
typ. 11 
typ. 1,0 
<< 1,35 
typ. 2 
typ. 8 
typ. 16;3 


K/W* 
K/W* 


LA 


dB 


Silicon planar epitaxial transistor 


Output voltage at dj,, = —60 dB (see Figs 2 and 4) 
(DIN 450048, par. 6.3: 3-tone) 
Ic = 120 mA; Vcg = 15 V; RE = 75 


Vp = Vo at dim = 60 dB; f, = 795,25 MHz 


Vqg= Vo —6 dB ; fq = 802,25 MHz 
Vr = Vo —6 dB ;f- = 805,25 MHz 
measured at fin + q — yr) = 793,25 MHz 
2,2 nF 
*VeBB 





7582 


7277259.1 





5 6 7 8910 Voeiv) 20 
Fig. 3 D.C. SOAR. 





(dB) 


40 


BFQ34 





2,20F 
VGC 
to 752 


Fig. 2 MATV test circuit 

f = 40 MHz to 860 MHz. 

L1 = L2 = 5 wH Ferroxcube 
coil (cat. no. 3122 108 20153). 


7277260 


7275472 





Vom 
VcE =15V 





Fiptq—r) = 793,25 MHz 
acc. DIN 45004B7 














see also Fig. 2 
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BFQ34 


Ic 
mA 


50 


75 


100 


120 


150 
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——» S-parameters (common emitter) at Vcr = 7,5 V. 














MHz Sie 
AQ 0,47/ —72°0 
200 0,55/—1549 
500 0,54/+ 1779 
800 0,52/+ 160° 
1000 0,50/+ 150° 
1200 0,48/+ 142° 
40 0,45/ —76° 
200 0,54/—156° 
500 0,54/+ 176° 
800 0,51/+ 160° 
1000 0,49/+ 150° 
1200 0,46/+ 142° 
40 0,44/ —79° 
200 0,54/—157°9 
500 0;53/4 175° 
800 0,51/+ 159° 
1000 0,49/+ 150° 
1200 0,46/+ 1429 
40 0,43/ —819 
200 0,54/—1579 
500 0,53/+ 175° 
800 0,51/+ 159° 
1000 0,48/+ 1499 
1200 0,46/+ 1419 
40 0,43/ —82° 
200 0,54/—158° 
500 0,53/+ 175° 
800 0,51/+ 159° 
1000 0,49/+ 149° 
1200 0,47/+ 141° 








Sre 


0,02/64° 
0,06/52° 
0,08/58° 
0,12/58° 
O;15/57° 
0,18/54° 


0,02/64° 


10,05/53° 


0,08/59° 
0.13759° 
0,16/579 
0,18/54° 


0,02/63° 
0,06/54° 
0,09/60° 
0,13/59° 
0,16/57° 
0,19/54° 


0,02/63° 
0,05755° 
0,09/60° 
0,13/59° 


0,16/569" 


0, 19/539 


- 0,02/639 


0/05/55° 
0,09/60° 
0,13/59° 


0,16/56° 


0,19/539 





Sfe 





30,5/1479 
T3871 019 
4,9/ 78° 
3y2/ 63° 
2,6/ 54° 


2,2/ 46° — 
, 32,1/144° 


11,6/100° 
5,0/ “78° 
3,3; 032 
241 35° 
2,3/ 47° 


33,0/145° 
11,8/100° 
Daly 78? 
3,3/ 64° 
2124008 
2,3/ 47° 


33,5/1450 
11,9/ 99° 
5,1/ 779 
3,3/ 63° 
2,7/ 55° 
2,3/ 470 


33,6/145° 
11,8/ 99° 
5,1/ 77° 
3,3/ 63° 
2,7/ 55° 
2,3/ 47° 





Soe 





- 





0,85/ —34° 
0,36/ —84° 
0,25/—104° 
0,25/—113° 
0,26/—1189 
0,28/—122° 


0,83/ —36° 
0,35/ —90° 
0,24/—112° 
0,24/—121° 
0,24/—1249 
0,26/—128° 


0,82/ ~—37° 
0,35/ —93° 
0,23/—1179 
0,23/—126° 
0,24/—129° 
0,26/—131° 


0,82/ —38° 
0,35/ —95° 
0,23/—119° 
0,23/—128° 
0,24/—1319 
0,25/—132° 


0,81/ —39° 
0,34/ —96° 
0,23/—1210 
0,23/—129° 
0,24/—1320 
0,25/—1340 


Silicon planar epitaxial transistor 





s-parameters (common emitter) at Vce = 15 V. 























Ic t 5; $ s 
ak MHz ie re fe Soe 
an nO 
40 0,48/ —65° 0,02/62° 31,0/148° 0,83/ —30° 
200 0,53/~1490° 0,04/52° 12,0/1020 0:37/ -=73° 
50 500 0,52/+ 179° 0,08/58° 5,2/ 78° 0,25/ —8g9° 
800 0,50/+'162° 0,12/59° 3,4/ 640 0,26/ —99° 
1000 0,47/+ 1520 0,14/570 2,8/ 55° 0,28/—104° 
1200 0,45/+ 1440 0,17/55° 2,3/ 47° 0,31/—109° 
40 0,46/ —68° 0,02/620 32,9/1480 0,82/ —320 
200 0,52/—1510 0,04/530 12,5/101° 0,36/ —79° 
45 500 0,51/+ 178° 0,08/59° 5,4/ 78° 0,24/ —970 
800 0,48/+ 1610 0,12/59° 3,5/ 640 0,24/—106° 
1000 0,46/+ 1520 0,15/57° 2,8/ 560 0,26/—110° 
1200 0,44/+ 1440 0,17/55° 2,4/ 480 0,28/—1140 
40 0,47/ —69° 0,02/620 33,9/1470 0,81/ —34° 
200 0,51/—1519 0,04/540° 12,6/1019 0,35/ —820 
100 500 0,50/+ 178° 0,08/59° 5,5/ 78° 0,23/-1010 
800 0,48/+ 1610 0,12/59° 3,5/ 640 0,23/—109° 
1000 0,45/+ 1520 0,15/57° 2,9/ 56° 0,25/—113° 
1200 0,43/+ 1440 0,18/54° 2,4/ 48° 0,27/-1179 
40 0,47/ —69° 0,02/62° 34,6/146° 0,81/ —340 
200 0,51/—1510 0,04/540° 12,7/101° 0,35/ —83° 
136 500 0,50/+ 178° 0,08/60° 5,5/ 78° 0,23/—103° 
800 0,48/+ 161° 0,12/59° 3/5/ 640 0,23/—1120 
1000 0,45/+ 1520 0,15/579 2,9/ 56° 0,24/—115° 
1200 0,43/+ 1440 0,18/54° 2,4/ 480 0,26/—118° 
40 0,49/ —70° 0,02/610° 34,8/1460 0,80/ —35° 
200 0,52/—1520 0,04/54° 12,6/100° 0,34/ —84° 
150 500 0,50/+ 178° 0,08/609 5,4/ 78° 0,23/—103° 
800 0,48/+ 162° 0,12/59° 3,5/ 640° 0,23/—111° 
1000 0,46/+ 1520 0,15/57° 2,8/ 550 0,24/—1140 
1200 0,44/+ 1440 0,18/540 2,4/ 48° 0,27/—117° 
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Conditions for Figs 7 and 8: 
Vee = 15 V; Ie = 120 mA; 
Tamb = 20 °C. 
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Fig. 12 Vcge = 19 V; Ie = 120 mA; Tamb 


typical values. 
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BFQ51 





SILICON PLANAR EPITAXIAL TRANSISTOR 


P-N-P transistor in a subminiature plastic transfer-moulded T-package. It is primarily intended for use 
in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar systems, osci!loscopes, spectrum 
analysers etc. 


The transistor features extremely high power gain coupled with good low noise performance. 
N-P-N complements are BFR90 and BF RQOA. a 


QUICK REFERENCE DATA 














Collector-base voltage (open emitter) —VCBO max. 20 V 
Collector-emitter voltage (open base) —-VCEQ max. 15. 
Collector current (d.c.) | —I¢c max. 25 mA 
Total power dissipation up to Tarp = 60 °C Prot max. 180 mW 
Junction temperature qj max. 150 °C — 
Transition frequency at f = 500 MHz | — 
—lc = 14mA;—Vcg = 10 V fr typ. 5 GHz = 
Feedback capacitance at f = 1-MHz 
Ic = 0; —Veg = 10 V; Tamb = 25 OC | Cre typ. 0,45 pF 
Noise figure at optimum source impedance 
—Ic = 2 mA; —Vcr = 10 V; f = 500 MHZ; Tamp = 25 OC F typ. 2,7 dB 
MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-37. | 
Connections 
1. Base 
2. Emitter 
3. Collector 
| 7 





See eras need | in 
| 
> el 0,24 max | #-1,05 max 


1,2 max-> 7273904.3 








(1) = type number marking. 
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BFQ51 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) | 
Collector current (peak value) at f > 1 MHz 
Total power dissipation up to Tamp = 60 OC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 25 mm x 1 mm 


CHARACTERISTICS 
ego °C unless otherwise specified 
Collector cut-off current 
l— = 0; -Vep=10V 
D.C. current gain* | 
—Ice = 14mA;—-VcE = 10 V 


Transition frequency at f = 500 MHz* 
—Ice = 14mA;—VcpE = 10 V 
Collector capacitance at f = 1 MHz 
lp =le=0;-Vep=10V 
Emitter capacitance at f = 1 MHz 
CH le=2-VeEp= 0,5V 
Feedback capacitance at f = 1 MHz 
Noise figure at optimum source impedance | 
—I¢=2 mA;—Vecr = 10 V; f = 500 MHz; Tamp = 25 OC 
Maximum unilateral power gain (s,_ assumed to be zero) 
Stal? 
(1 — sig” (1 — Seal") 


Ic = 14 mA; Veg = 10 V; f = 500 MHZ; Tamp = 25 oC 


Gym (in dB) = 10 log 


* Measured under pulse conditions. 
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—-VcCBO 
—-VCEO 
—VEBO 
ee | C 
—ICM 
Prot 

T stg 


qj 


Rth j-a 


GuM 


max. 20 
max. 15 
max. z 
max. 25 
max. 35 
max. 180 
—65 to +150 
max. 150 
0,5 

< 50 
> 20 
typ. 5 
typ 0,65 
typ. lee 
typ. 0,45 
typ. 27. 
typ. 19,0 


K/mW 


nA 


GHz 


pF 


pF 


pF 


dB 


dB 
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Fig. 3 —Vcg = 10 V; f = 500 MHz; T= 25 OC. 
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BFQ52 


SILICON PLANAR EPITAXIAL TRANSISTOR 


P-N-P transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 


case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar 


systems, oscilloscopes, spectrum analysers etc. 


The transistor features extremely high power gain coupled with good low noise performance. 


N-P-N complement is BFQ53. 


QUICK REFERENCE DATA 





Collector. base voltage (open emitter) 
Collector- emitter voltage (open base) 
Collector current (d.c.) 

Total power dissipation up to Tamp = 65 OC 
Junction temperature 


Transition frequency at f = 500 MHz 
=le=14 mA; -Vee= 10 ¥ 
Feedback capacitance at f = 1 MHz 
le=0;=Vice= 10:Vi lamp. = 20-26 
Noise figure at optimum source impedance 
—le¢ = 2 mA; —Veg = 10 V; f = 500 MHz; Tamp = 25 OC 


Maximum unilateral power gain (see page 2) 
—Ic = 14mA; —Vecg = 10 V; f = 500 MHz; “s Tamb = 25 oC 





MECHANICAL DATA 
Fig. 1 TO-72 with insulated electrodes. 


max 





(1) shield lead connected to case. 
Accessories: 56246 (distance disc). 


Pane. ee 12,7 min rt 


a pig 


—VCBO max. 20 V 
~VCEQ max. 15° 
=16 max. = 25 mA 
Prot max. 150 mW - 
Tj max. 200 °C 
ah typ. 6: GHZ 
Cra typ. 0,5 pF 
a typ 2,/ dB 


GUM typ. 17,0 dB 


Dimensions in mm 





| 


7265579.2 
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BFQ52 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) at f > 1 MHz 
Total power dissipation up to Tamp = 65°C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to case 


CHARACTERISTICS 
yee ©C unless otherwise specified 


Collector cut-off current 
ip = 0;=Vep= 10 V 
D.C. current gain (note 1) 
=le= 14mA;=Vee = 10V 
Transition frequency (notes 1 and 2} 
—Ic = 14 mA; —Vce = 10 V; f = 500 MHz 


Collector capacitance (note 3) 
lee ie OU SHVep = 10V-tS 4 Miz 


Emitter capacitance 
leete= Or eVeER = OS Vere MEZ 


Feedback capacitance (note 2) 
eH 0, -VEbR IOV = 1 Mle Tape 25 CC 


Noise tigure at optimum source impedance (note 2) 
—lc = 2 mA; —Vecg = 10 V; f = 500 MHz; Tampb = 28 OC 


Maximum unilateral power gain (note 2) 
Sre assumed to be zero ot 

ISfe! 

(4 rae Isjel? (1 a Saal) 


—lc = 14 mA; —-Vcg = 10 V; f = 500 MHz; Tamb = 25 OC 


Gym (in dB) = 10 log 


Notes 

|. Measured under pulse conditions. 
2. Shield lead grounded. 

3. Shield lead not connected. 
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—VcCBO 
—VCEO 
—-VEBO 
ed Cc 
—lCm 
Prot 

T stg 


qj 


max. 20 
max. 15 
max. 2 
max. 25 
max. 35 
max. 150 

—65 to +200 
max. 200 
= 0,9 
= 0,6 
< 50 
> 20 
typ. 50 
typ. 5 
typ 0,85 
typ. - 1,2 
typ. 0,5 
typ. 2,4 
typ. 17,0 
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mA 
mA 
mW 
oC 
OC 


K/mW 
K/mW 


nA 


GHz 
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Fig. 2 —-Vcg = 10 V; Tj = 25 °C. 


1,2 5 


pared 


Fig. 3 —Vecr 


10 V; f= 500 MHz; Tj = 25 OC: 


shield lead grounded. 


7282083 
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Veg) 


1 MHz: Tj = 25 OC: 


shield lead not connected. 
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BFQ53 


SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar 
systems, oscilloscopes, spectrum analysers etc. 


The transistor features extremely high power gain coupled with good low noise performance. 
P-N-P complement is BFQ52. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) VCEQ max. 15° 
Collector current (d.c.) . le max. § 25 mA 
Total power dissipation up to Tamp = 65. CC Prot max, 150 mW 
Junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz 

Ic =14 mA; Vege = 10V 1 typ. 5 GHz 
Feedback capacitance at f = 1 MHz | 

le=0; Vee= 10 ViTamn = 2e OC Cre typ. 0,45 pF 
Noise figure at optimum source impedance 

Ic = 2 mA; Vee = 10 V; f = 500 MHZ; Tamb = 25 OC F typ. 2,4 dB 
Maximum unilateral power gain (see page 2) : 

lo = 14 mA; Veg = 10 V; f = 500 MHZ; Tamp = 25 OC GuM . typ. 18,0 dB 
MECHANICAL DATA Dimensions in mm 


Fig. 1 TO-72 with insulated electrodes. 





as 0,51 
4,8 4max 
max 
ae 


93 pl. 12. 7 min ——> | 
max 7265579.2 





(1) shield lead connected to case. 
Accessories: 56246 (distance disc). 
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BFQ53 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134} 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current 


Collector current (peak value) at f>1 MHz 


Total power dissipation up to Tamp = 65 °C 


(d.c.) 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to 


From junction to 


ambient in free air 


case 


CHARACTERISTICS 


Tj = 25 OC unless 


otherwise specified 


Collector cut-off current 
le= 0; Veg = 10 


D.C. current gain 


(note 1) 


Ic = 14 mA; Vee = 10V 


Transition frequency (notes 1 and 2) 


Ic = 14 mA; Vor = 10 V; f= 500 MHz 


Collector capacitance (note 3) 
le =l6—0;/ Vep= 10¥7 t= 7 MZ 


- Emitter capacitance 


le=le=G Vepa0o Veta i Maz 


Feedback capacitance (note 2) 


Ic = 0; Veg = 10 V; f= 1 MHZ; Tamp = 25 OC 
Noise figure at optimum source impedance (note 2) 
Ic =2 mA; Veg = 10 V; f = 500 MHZ; Tamp = 25 OC 


Maximum unilateral power gain (note 2) 


Sre assumed to 


Gym (in dB) = 


lo = 14 mA; VcE = 10 V; f = 500 MHz; Tamp = 25 OC 


Notes 


be zero 
IStal? 
(1 ae Isiol7 (1 as Seal) 





1. Measured under pulse conditions. 
2. Shield lead grounded. 
3. Shield lead not connected. 
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VCBO 
VCEO 
VEBO 
Ic 
ICM 
Prot 

T stg 


TG 


Rth j-a 
Rth j-c 


GUM 


max. 20 
max. 15 
max. 2 
max. 25 
max. 35 
max. 150 
—65 to +200 
max. 200 
= 0,9 
0,6 

< 50 
2 25 
typ. 50 
typ. 5 
typ. 0,75 
typ. See 
typ. 0,45 
typ. 2,4 
typ. 18,0 


O¢ 


K/mW 
K/mW 


nA 


GHz 
pF 
pe 
pF 


dB 


dB 
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Silicon planar epitaxial transistor 
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BFQ63 


SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case. It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial amplifiers, radar 


systems, oscilloscopes, spectrum analysers etc. 


The transistor features the combination of high power gain, high transition frequency and low noise up 


to high frequencies. 


QUICK REFERENCE DATA 





Collector-base voltage (open emitter) | | VCBO max. 20-N, 
Collector-emitter voltage (open base) VCEQ max. 15 V 
Collector current (d.c.) Ic max. 75 mA 
Total power dissipation up to Tamp = 50 9C Prot max. 250 mW 
Junction temperature ly max. 200 °C 
Transition frequency at f = 500 MHz 

ic =50 mA; VcE=5V ia typ. 4,5 GHz 
Feedback capacitance at f = 1 MHz . 

le=O:VGE= TONE Tah 20°C Cre typ. « 1,0°0F 
Noise figure at optimum source impedance . 

Ic = 10 mA; Vcg = 5 V; f = 200 MHz; Tamp = 25 OC Ee <a 3,0 dB 
Maximum unilateral power gain (see page 2) 

Ic = 20 mA; Vcg = 5 V; f = 200 MHz; Tamp = 25 OC GUM = 175-6 
MECHANICAL DATA | Dimensions in mm 


Fig. 1 TO-72 with insulated electrodes. 





A Of ay 0,51 
4,8 4max 
max 

oe 


93 le —— 12.7 min ——> 
max 72655792 





(1) shield lead connected to case. 
Accessories: 56246 (distance disc). 
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BFQ63 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) at f > 1 MHz 
Total power dissipation up to Tamp = 50 °C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to case 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
le = 0; Vep=10V 
D.C. current gain (note 1) 
Ic=20mA; VceE=5V 
Transistion frequency (notes 1 and 2) 
Ic = 50 mA; Veg = 5 V; f = 500 MHz 
Collector capacitance (note 3) 
ic=0; Voce = 5 Vit = 1MHz 
Feedback capacitance (note 2) 
lc = 0; Veg = 10 V; fF = 1 MHZ; Tamb = 25 OC 


Noise figure at optimum source impedance (note 2) 


Ic = 10 mA; Vege = 5 V; f = 200 MHZ; Tamb = 25 OC 
Ic = 10 mA; Vce = 5 V; f = 500 MHz; Tamb = 25 OC 


Maximum unilateral power gain (note 2) 
Sre assumed to be zero 


IStal? 


G (in dB) = 10 log ——__-—___—__—- 
UM 9 (1 = Isigl2)(1 — ISpel2) 


Ic = 20 MA; Vcr = 5 V; f = 200 MHz; Tamb = 25 °C 
Ic = 50 mA; Vog = 5 V; f = 500 MHz; Tamp = 25 OC 


Notes 
1. Measured under pulse conditions. 
2. Shield lead grounded. 


3. Shield lead and emitter lead connected to bridge earth. 
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VCBO 
VCEO 
VEBO 
IG 
ICM 
Prot 

T stg 


qj 


Rth j-a 
Rth j-c 


ICBO 


NFE 


GUM 
GUM 


max 20 
max 15 
max. 3 
max. 75 
max 150 
max. 250 
—65 to + 200 
max. 200 
600 

350 

100 

ee 50 
< 150 
typ. 4,5 
typ. 13 
typ. 1,0 
ia 1,4 
a 3,0 
typ. 2,3 
> 17,5 
typ. 11,5 


K/W 
K/W 


nA 


GHz 


pF 


pF 
pF 


dB. 
dB 


dB 
dB 





Silicon planar epitaxial transistor BFQ63 
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Fig. 4 Vee =5 V: f = 500 MHz; Tj = 25 °C: Fig. 5 Ic = 0; f = 1 MHz; T; = 25 9C; shield lead 
shield lead grounded. and emitter lead connected to bridge earth. 
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BFQ63 
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Fig.6 Vcpe = 5 V; Zs = optimum; Tamb = 25 OC; typical values. 
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BFQ68 


_ SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor primarily intended for final stages in MATV system amplifiers. This device is also 
suitable for use in low power band IV and V equipment. Diffused emitter ballasting resistors and the 
application of gold sandwich metallization ensure an optimum temperature profile and excellent 


reliability properties. 


The transistor has a %4*’ capstan envelope with ceramic cap. All leads are isolated from the stud. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) 

Total power dissipation up to Trp = 110 PC 
Operating junction temperature 


Transition frequency at f = 500 MHz 
Ic = 240 mA; Vcf = 15 V 

Output voltage at dj,, = —60 dB (see Figs 2 and 12) 
Ic = 240 MA; Veg = 19 VV; RE = 75 Q; Tamp = 25 OC 
fio +. q — r) = 793,25 MHz 








MECHANICAL DATA 
SOT-122 (see Fig. 1). 


VCBO 
VCEO 
Ic 
Prot 


qj 


1G 





max 25 V 
max 18 V 
max. 300 mA 
max. 4,5 W 
max. 200 °C 
typ 4 GHz 
typ 1,6 V 





CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely 


safe provided that the BeO disc is not damaged. 
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1 





MECHANICAL DATA 
Fig. 1 SOT-122. 
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55 7. 
~»! 7,6 max |< 
28,2 
25,4 
aa Torque on nut: min. 0,75 Nm 
reese (7,5 kg cm) 
— max. 0,85 Nm 
(8,5 kg cm) 








Dimensions in mm 
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metal 
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7276390 Max 


Diameter of clearance hole in heatsink: max. 4,2 mm. 
Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not chamfer or 
countersink either end of hole. 


When locking is required an adhesive is preferred instead of a lock washer. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcCBO max. 25 V 
Collector-emitter voltage (open base) VCEO max. 18 V 
Emitter-base voltage (open collector) VEBO max. 2° y 
Collector current (d.c.) Ie max. 300 mA 
Total power dissipation up to Tmph = 110 °C (see Fig. 7) Prot max. 4,5 W 
Storage temperature Tstg ~65 to + 150 °C 
Operating junction temperature Tj max. 200 °C 
THERMAL RESISTANCE 

From junction to mounting base Rthj-mb = = 20,0 K/W* 
From mounting base to heatsink Rthmb-h = 06 K/W* 


* K/W is SI unit for °C/W. 
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Silicon planar epitaxial transistor 





CHARACTERISTICS 


Tamp = 22 6 
Collector cut-off current 

le =O; Vege 15 ¥ icRo = 50 vA 
D.C. current gain* . 

Ic = 240 mA; Veg = 15 V hee > 29 
Transition frequency at f = 500 MHz* 

Ic = 240 mA; Vcp=15V 2 i typ. A GHz 
Collector capacitance at f = 1 MHz 

ie == Or Voge ey Ce. typ. 3,8 pF 
Emitter capacitance at f = 1 MHz . 

leeds =O; Veg = 06 V Co - typ. 20° 0F 

Feedback capacitance at f = 1 MHz 

Ic =0;Vop=15V Cre typ. 23°F 
Collector-stud capacitance* * Ces typ. 0,8 pF 
Maximum unilateral power gain (s-~_ assumed to be zero) 

Isfe |” 
; e | 
Gym (in dB) = 10 log ——__—_—______- 
(1— |sie [7) (1 — [Soe |?) 
Ic = 240 mA; Vce = 15 V; f = 800 MHz GuM typ. 13 dB 


Output voltage at dj,, = —60 dB (see Figs 2 and 12) 
(DIN 45004B, par. 6.3: 3-tone) 
Ic = 240 mA; Veg = 15 V; RL = 752 
Vp = Vo at dim = ~60 dB; fy = 795,25 MHz 


Vg = Vo —6 dB ; fg = 803,25 MHz 

Vr =Vo_ —-6 dB ; f- = 805,25 MHz 

measured at fig +q—r) = 793,25 MHz | Vo typ. Lo VY 
Bee ~ 





, 
a 





Fig. 2 Intermodulation 
distortion MATV test 
circuit. Power gain at 

f = 40 MHz to 860 MHz 
is typical 7 dB. 


752 L1 = L2 = 5 pH microchoke. 


* 


Measured under pulse conditions. 5282760 
** Measured with emitter and base grounded. 
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s-parameters (common emitter) at Vee = 7,5 V. 


iC 
mA 


50 


100 


150 


200 


250 


300 


13 











MHz le 
40 0,66/—135,7° 
100 0,77/—164,0° 
200 0,80/—176,3° 
500 0,80/ 170,20 
800 0,78/ 157,00 
1000 0,78/ 152,40 
1200 0,75/ 142,70 
40 0,67/—146,1° 
100 0,78/—167,5° 
200 0,80/—178,3° 
500 0,79/ 168,9° 
800 0,77/ 156,1° 
1000 0,77/ 151,5° 
1200 0,74/ 141,80 
40 0,68/—149,0° 
100 0,78/—168,8° 
200 0,80/—179,0° 
500 0,79/ 168,5° 
800 0,77/ 155,8° 
1000 0,76/ 151,20 
1200 0,73/ 141,60 
40 0,68/—150,7° 
100 0,78/—169,7° 
200 0,80/—179,8° 
500 0,79/ 168,20 
800 0,77/ 155,60 
1000 0,76/ 150,9° 
1200 0,73/ 141,49 
40 0,69/—151,9° 
100 0,79/—170,3° 
200 0,30/ 180,0° 
500 0,80/ 168,0° 
800 0,78/ 155,40 
1000 0,77/ 150,8° 
1200 0.737 141,30 
40 0,69/—152,90 
100 0,79/—170,8° 
200 0,80/ 179,6° 
500 0,80/ 167,9° 
800 0,78/ 155,30 
1000 0,77/ 150,6° 
1200 0,74/ 141,1¢ 
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Sre Sfe 
0,02/41,1° 30,4/124,0° 
0,03/33,69 14,8/101,2° 
0,03/44,1° 7,7/ 89,19 
0,06/55,3° 3,1/ 70,39 
0,09/60,5° 2,0/ 57,2° 
0,11/61,8° 1,6/ 48,19 
0,13/59,99 1,4/ 41,1¢ 
0,02/40,9° 33,5/121,59 
0,02/37,2° 15,6/100,4° 
0,03/47,0° 8,1/ 89,2° 
0,06/60,4° 3,4/ 72,00 
0,09/62,0° 2,2/ 59,5° 
0,11/61,9° 1,8/ 51,5° 
0,14/59 49 1,5/ 44,0° 
0,02/40,8° 34,3/120,6° 
0,02/38,8° 15,9/100,0° 
0,03/49,0° 8,2/ 89,2° 
0,06/61,6° 3,4/ 72,59 
0,09/62,5° 2,2/ 60,39 
0,12/62,1° 1,8/ 52,59 
0,14/59,1° 1,5/ 45,1° 
0,02/40,5° 34,7/120,0° 
0,02/39,6° 15,9/ 99,7° 
0,03/50,1° 8,2/ 89,0° 
0,06/62,19 3,4/ 72,6° 
0,09/62,6° 2,2/ 60,59 
0,12/62,1° 1,8/ 52,99 
0,14/59,0° 1,5/ 45,3° 
0,02/40,1° 34,6/119,4° 
0,02/39, 9° 15,8/ 99,5° 
0,03/51,0° 8,1/ 88,99 
0,06/62,5° 3,4/ 72,69 
0,09/62,8°9 2,2/ 60,6° 
0,12/62,1° 1,8/ 53,0° 
0,14/58,9° 1,5/ 45,6° 
0,02/39,7° 34,4/118,9° 
0,02/40,1° 15,5/ 99,20 
0,03/51,5° 8,0/ 88,89 
0,06/62,8° 3,4/ 72,59 
0,09/62 ,9° 2,2/ 60,5° 
0,12/62,1° 1,8/ 53,0° 
0,14/59,1° 1,5/ 45,59 








Soe 


0,64/ —79,0° 
0,45/—125,3° 
0,39/—147,9° 
0,38/—159,5° 
0,42/—165,6° 
0,43/—167,6° 
0,46/—171,2° 


0,64/ —90,4° 
0,49/—134,4° 
0,45/—155,5° 
0,43/—170,5° 
0,44/—174,5° 
0,44/—178,5° 
0,46/—178,5° 


0,64/ —94,6° 
0,50/—138,0° 
0,47/—158,2° 
0,45/—173,2° 
0,46/—177,1° 
0,46/ 177,1° 
0,47/, 177,19 


0,64/ —97,3° 
0,51/—140,4° 
0,49/—159,8° 
0,47/—174,8° 
0,47/—178,69 
0,46/ 175,5° 
0,47/ 174,69 


0,63/ —99,4° 
0,52/—141,8° 
0,49/—160,9° 
0,47/—175,6° 
0,48/—179,5° 
0,47/ 174,5° 
0,47/ 173,99 


0,62/—101,2° 
0,52/—143,2° 
0,50/—161,79 
0,48/—176,2° 
0,48/+ 179,89 
0,47/ 173,9° 
0,48/ 173,4° 


Silicon planar epitaxial transistor 


s-parameters (common emitter) at Veg = 15 V. 





50 


100 


150 


200 


250 


300 











1000 
1200 


500 
800 
1000 
1200 





0,63/—132,3° 
0,75/—161,1° 
0,78/—174,8° 
0,78/ 169,9° 
0,77/ 157,5° 
0,74/ 150,39 
0,73/ 143,2° 


0,63/—140,5° 
0,76/—164,89 
0,78/—176,8° 
0,77/ 168,89 
0,76/ 156,7° 
0,73/ 149,6° 
0,72/ 142,69 


0,64/—143,2° 
0,76/—166,0° 
0,78/—177,5° 
0,77/ 168,2° 
0,76/ 156,3° 
0,72/ 149,20 
0,72/ 142,2° 


0,65/—144,0° 
0,76/—166,79 
0,78/—177,9° 
0,77/ 168,0° 
0,76/ 156,19 
0,72/ 149,19 
0,71/ 142,19 


0,66/—144,9° 
0,76/—167,0° 
0,78/—178,1° 
0,77/ 167,89 
0,76/ 156,19 
0,72/ 148,99 
0,72/ 141,89 


0,67/—145,2° 
0,77/—167,3° 
0,79/—178,2° 
0,78/ 167,79 
0,76/ 156,1° 
0,73/ 148,89 
0,72/ 142,0° 





0,02/41,8° 
0,02/34,0° 
0,03/40,7° 
0,06/56,8° 
0,08/60,9° 
0,10/61,89 
0,12/61,0° 
0,02/41,6° 
002/37 3° 
0,03/46,7° 


0,06/60,3° , 


0,09/62,1° 
0,11/61,7° 
0713/6029 


0,02/41,1° 
0,02/38,3° 
0,03/48,1° 
0,06/61,2° 
0,09/62,2° 
0;11/61,5° 
0.13/59, 5° 


0,02/40,6° 
6,02/39,0° 
0,03/49,1° 
0,06/61,6° 
0,09/62,3° 
O11/61,5° 
0,1.3/59,2° 


0,02/40,79 
0,02/39,2° 
0,03/49,5° 
0,06/62,0° 
0,09/62,4° 
0,11/61,5° 
0,14/58,89 


0,02/40,1° 
0,02/39,0° 
0,03/49,6° 
0,06/62,0° 
0,09/62,4° 
0,11/61,4° 
0,14/59,2° 











33,5/126,6° 


16,4/103,0°: 


86/90/19 
3,6/ 71,49 
2,3! (37 6° 
1,9/ 48,8° 
1,5/ 41,2° 


36,4/125,0° 
17,5/102,3° 
9,17 90,39 
3,8/ 72,6° 
2,4/ 60,09 
2,0) '51,2° 
1,7/ 44,6° 


37,0) 123,9° 
17,9/101,8° 
9,3/ 90,2° 
39 731° 
2,5) /60,6° 
2,0/ -62,2° 
1,7/ 45,3° 


385/122, 89 
18,0/101,2¢ 
9,3/ 89,9° 
3,9/ 73,39 
2,5/ 60,99 
2,1/ 52,89 
1,7/ 45,89 


36,0/:122,1° 
18,0/100,8° 
9,3/-.89,7° 
Sr doe 
25/6108 
207 52;,6° 
1,7/ 45,7° 


oS ye aig 
17,9/100,3° 
9,2/ 89,40 
3,97 {2,92 
2,5/ 60,89 
2,0) 62,59 
1,7/ 45,79 











BFQ68 


0,62/ —72,9° 
0,41/—115,2° 
0,34/—139,4° 
0,34/—153,89 
0,37/—157,4° 
0,40/—160,3° 
0,42/—162,9° 


0,61/ —82,0° 
0,44/—126,8° 
0,39/—149,8° 
0,38/—164,2° 
0,39/—168,6° 
0,40/—170,8° 
0,42/—172,6° 


0,60/ —86,5° 
0,45/—131,0° 
0,41/—153,19 
0,40/—167,7° 
0,40/—172,0° 
0,41/—174,6° 
0,42/—176,1° 
0,60/ —90,2° 
0,46/—133,7° 
0,42/—155,2° 
0,41/—169,7° 
0,41/—174,0° 
0,42/—175,7° 
0,42/—177,3° 


0,60/ —91,6° 
0,46/—135,4° 
0,43/—156,2° 
0,42/—170,3° 
0,41/—174,8° 
0,41/—177,2° 
0,41/—178,39 


0,59/ —93,3° 
0,46/—136,5° 
0,43/—156,8° 
0,42/—170,6° 
0,41/—174,7° 
041/=177-49 
0,42/+ 177,4° 
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Fig. 8 Tj = 25 °C; typical values. 
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Fig. 7 D.C. SOAR. 
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Silicon planar epitaxial transistor BFQ68 
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Conditions for Figs 10, 11 and 12: 

Fig. 10 Ip = lg = 0; Tampb = 25 OC. 

Fig. 11 Veg = 15 V; Iq = 240 mA; 

Tamb = 29 OC; typical values. 

Fig. 12 Vop = 15 V; Vo = 1,6 V; 

fp +q—r)= 793,25 MHZ; Tanpy = 25 OC; 
measured in MATV test circuit (see Fig. 2). 
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BFR49 


N-P-N SILICON MICROWAVE TRANSISTOR 


The BF R49 is a microwave transistor featuring a high transition frequency and low noise. A miniature 


ceramic encapsulation is used for compatibility with stripline and microwave circuits. It is suitable for — 


amplifiers up to S-band frequencies in instrumentation and microwave systems. 


QUICK REFERENCE DATA 








Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) 

Total power dissipation up to Tamb = 110 °C 


Transition frequency 
Ic = 14 mA; Veg = 10 V 


Noise figure at optimum source impedance 
lc = 2 mA; Vcg = 10 V; f = 1 GHz 


Transducer power gain 

lc-= 14 mA; Vee= 10 Ve 1= 1:GHz 
MECHANICAL DATA 
SOT-100 








max 20 V 
max 15 V 
max 25 mA 
max 180 mW 
typ 5 GHz 
typ 2,0 dB 
typ 15,5 dB 





—>| 02,65 max j~*- 














7269882 


Dimensions in mm 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter; Ic = 10 uA) 
Collector-emitter voltage (open base; Ic = 10 mA) 
Emitter-base voltage (open collector; |— = 10 uA) 
Collector current (d.c.) 

Total power dissipation up to Tampb = 110 °C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 25 mm x 1 mm 


CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 
Collector cut-off current 
IE =0; Veg =10V 
D.C. current gain * 
Ic = 14 mA; Veg = 10 V 


Transition frequency * 
le 14 mA; Vcg = 10 V; f = 500 MHz 
Collector capacitance at f = 1 MHz 
le =lg=0; Vep=10V 
Emitter capacitance at f = 1 MHz 
Ic =l-=0; Veg =0,5 V 
Feedback capacitance at f = 1 MHz 
Ic =2 mA; Vcf = 10 V 


Noise figure at optimum source impedance 
Ic =2 mA; Veg = 10 V; f= 1 GHz 
Ic = 2 mA; Vcg = 10 V; f = 4 GHz 
Maximum unilateral power gain (Sp_ assumed to be zero) 
ste |? 
ies |Sie 7) (1 — | Soe |?) 
Ic = 14 mA; Vcg = 10 V; f = 1 GHz 
Ic = 14 mA; Vcg = 10 V; f= 4 GHz 


Transducer power gain 
Ic = 14 mA; Vcg = 10 V; f = 1 GHz 


Ic = 14 mA; Vcp = 10 V; f = 4 GHz 


Gum (in dB) = 10 log 


* Measured under pulse conditions. 
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VCBO 
VCEO 
VEBO 
IC 
Prot 
Tstg 


Rth j-a 


ICBO 


|Sfe |? 
Isfe |” 


max 20-0 
max 15 V 
max 2V 
max 25 mA 
max 180 mW 
—65 to+ 200 °C 
max 200 °C 
0,5 °C/mWwW 

< 50 nA 
P 25 

typ 5 GHz 
typ 0,35 pF 
typ 1,1 pF 
typ 0,3 pF 
typ 2,5 dB 
typ 6,5 dB 
typ 17,0 dB 
typ 6,5 dB 
typ 15,56 
typ 3,5 dB 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N multi-emitter transistor in a capstan envelope. The transistor has extremely 


good intermodulation properties and high power gain. 

The device is primarily intended for: 

a Final and oe stages of channel and band aerial amplifiers with high output power 
for band I, II, Hl and IV/V (40-860 MHz). 

b Final and fee stages of wideband amplifiers (40-230 MHz). 

c Final stages of the wideband vertical amplifier in high-speed oscilloscopes. 

d Frequency multiplier and oscillator circuits. 


Collector-base voltage (open emitter; peak value) 
Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to Tmb = 60 °C; f 2 1 MHz 
Junction temperature 


Transition frequency at f = 500 MHz 

Ic = 75 mA; VcR = 20 V 
Output power at f = 200 MHz 

Ic = 70 mA; Vopr = 20 V; djm = —30 dB 
Power gain at f = 200 MHz 

Ic = 70 mA; Vcr =20 V 





MECHANICAL DATA See page 2. 
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cm | 


ly atIc = 100 pA. 


MECHANICAL DATA 


SOT -48 
A 


3rm 
z. 

















sagt, Op Nas 
max 











<———— _ 25min 








Dimensions in mm 
2) > 39 
: / 


metal plastic 


“je 




















| 1,6 + 
max 





+ 8 -»| 











7266722 420 ihe ai 
3 


When locking is required an adhesive instead of a lock washer is preferred. 


Torque on nut: min. 0,75 Nm 
(7,5 kg cm) 

max. 0,85 Nm 

(8,5 ke cm) 


Diameter of clearance hole in heatsink: max. 


Mounting hole to have no burrs at either end. 
De-burring must leave surface flat; do not 
chamfer or countersink either end. of hole. 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 


Collector-base voltage (open emitter; peak value) 
Collector-emitter voltage (Rpg = 10 $2; peak value) 


Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Currents 


Collecror-current (d.c.) 
Collector current (peak value) f > 1 MHz 


Power dissipation (f > 1 MHz; see SOAR) 


Total power dissipation up to Typ = 60 °C 


Temperatures 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 
From mounting base to heatsink 


4) atl@- = 10 mA. 


VCBOM max. 40 V JV 
VCERM max. ~ 40 V 2) 
VcEO max. 25 V 2) 
VEBO max. 3.5 “ye 13) 
Ic max. 200 mA 
low max. 500 mA 
Prot max. 3,5 W 
ee -40 to +150 °C 
Ts max. Tau! VG 
Rth j-mb = 25 °C/W 
Rth mb-h = 0,5 °C/W 


3) at Ip = 100 uA. 
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CHARACTERISTICS | Tj = 25 °C unless otherwise specified 
Collector cut-0lt cur rent 

Ip =0; Vop =20 V | Icpo = 10 pA 
Saturation voltage 


. Ic = 100 mA; Ip = 10 mA VCEsat < O75 ie: 


D.C. current gain 
ic = 50 mA; VcR=5V . hRR > ZS 
le = 190 may Vere ov Isher) = 25 
Collector capacitance at f = 1 MHz 


Ip =le = 0; Vop =20V Ce < Ao .- OE 


Feedback capacitance at f = 1 MHz 
I@-=10 MAS VER RH 20 V Pay = 29-96 Cre ly ps ty % - pe 


Noise figure at f = 200 MHz 
Ic = 40 mA; Vop =20 V3; Rog = 75 2; Tryp = 25 OC is typ. 6 dB 


Transition frequency at f = 500 MHz 


Ic = 15 mA; Vopr =20V fr typ. 1000 MHz 
Ic = 75 mA; VoR =20V (ag 1200 MHz 
le = 150 mA; Ver = 20-V ie typ. 1200 MHz 


- Output power at f = 200 MHz; Typ = 25 PC 


Ic = 70 mA; Veg = 20 V; VSWR at output <2 
fp = 202 MHz; fg = 205 MHz; dim = -30 dB 


measured at £(2q-p) = 208 MHz (channel 9) Po a i 3 . 
Output power att-= 800 MHz: "Tan 25 9C 
Ic = 70 mA; Vop = 20 V; VSWR at output < 2 
fy = 798 ae fg = es ah : ie 70 mW 
measured at f(2q-p) = ‘MHz (channe 0 ; 
yp. 90 mW 
Power gain (not neutralized) Typ = 25 OC 
: = 1S: 0B 
Ic = 70 mA; Vop = 20 V; f = 200 MHz Gp en 16 dR 
Ic = 70 mA; Vopr = 20 V; f = 800 MHz Gp typ. Go. 1B 


December 1975 | 3 


BFR64 





CHARACTERISTICS (continued) 
Intermodulation characteristics 
1, Output power at f = 200 MHz; Tmb = 25 °C 


Ic = 70 mA; Vcr = 20 V; VSWR at output < 2 
fy = 202 MHz; fg = 205 MHz; dim = —30 dB 
measured at f(2q-p) = 208 MHz (channel 9) 


Test circuit: 


| - L1 BFR64 : 
O LZ 3,9pF L3 
12 
pF 





Lan 2,2 pF 
8 - 


Puen Jaro. | ; on 


+ 

ss O 
24V 

1,5 nF 1,5 nF ? 

: O 

Coil data: VK200-10/4B apie Fe 


L1l=3 _ turns silver-plated Cu wire (1, 4 mm); winding pitch 2,7 mm; int. dia. 8 mm; 
taps at 0,5 turn and 1,5 turns from earth. 

EZ SD. 5 turns silver-plated Cu wire (1, 4 mm); winding pitch 2,2 mm; int. dia. 8mm 

L3=3 turns silver-plated Cu wire (1, 4 mm); winding pitch 3,3 mm; int. dia. 8mm 

L4=5,5 turns silver-plated Cu wire (1, 4 mm); winding pitch 2,2 mm; int. dia. 11 mm 
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CHARACTERISTICS (continued) 
Basis of adjustment 


The intermodulation at an intermodulation distortion of -30 dB is caused by h.f. output 
current-voltage clipping. 
The maximum undistorted output power is realized, if 


a. Current and voltage clipping take place concurrently. 
This occurs if 


NICE VCE 
= ts 
in which Vopy is the high-frequency knee voltage. 


Ru 


3 


b. The h.f. collector current is as small as possible. 
This is so ihe aos Or =+Coe, 
in which Coe is the output capacitance of the transistor at short-circuited, input. 
For maximum output power at an intermodulation distortion of —30 dB, the (experimen- 


tally found) values of Rj, and Cj], are: 
Ry, = 220.9; Cy, = ~4pF. 


Adjustment procedure 


1. Remove the transistor and connect a dummy consisting of a 220 92 resistor in parallel 
with a 4pF capacitor between the collector and emitter connections of the output 
CIV Cult: | 


2. Tune and match the output circuit for zero reflection at 205 MHz (VSWR = 1). 
_ After this adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit for maximum 
power gain and good band-pass curve. | 
The VSWR of the output will then, in most cases, be <2 over the whole channel. 
Corrections can be made by tuning L2; this will not disturb the band-pass curve. 
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CHARACTERISTICS (continued) 
Intermodulation characteristics 
2. Output power at f = 800 MHz; Tipp = 25 PC 


Ic = 70 mA; VcR = 20 V; VSWR at output < 2 
fp = 798 MHz; fq = 802 MHz; dj, = —30 dB 
measured at f(2g-p) = 806 MHz (channel 62) 


Test circuit: 








1 pF 
12 pF - 
12 pF 507 
O 
Re =50.0. 
+ 
O 
— 24V 
= V5nF 
— : } ———- 7 © 
ae VK200-10/4.B air 
Coil -data= 


Ll=25 mmx 7 mmx 0,85 mm silver-plated Cu strip 
Tap of the input at 5 mm from earth. 
L2 = 13 turns enamelled Cu wire (0,6 mm); int. dia. 8 mm 
LS Lotums Cu wire (l.3 mm): int. dia. 8 mm ae 


Basis of adjustment 


-At 800 MHz no dummy can be used to adjust for optimum collector load because at these 
frequencies the impedance transformations of a dummy are too high. A small signal at 
the mid-channel frequency of 802 MHz is fed to the input and increased until clipping 
occurs; that is, until the output power no longer increases linearily with the input signal. 
This clipping can be eliminated by tuning the output circuit, thereby making the output 
power equal to 





~ ICWCE= VCE) 


= 480 mW. 

The output circuit is adjusted for minimum intermodulation if the input signal is as small 
as possible at Py = 480 mW. With this adjusting method, care must be taken that the 
transistor is not damaged by second breakdown (the voltage swing may not exceed the 
rated VcRR value). Therefore as soon as clipping occurs, the increase of the input 
signal should be stopped until the clipping has been eliminated. After this adjustment has 
been made no further change may be made in the output circuit. Adjust the input circuit _ 
for maximum power gain and good band-pass curve. The VSWR of the output is then 

= 2 over the whole channel. 
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Safe Operating Area with the transistor forward biased 


I Region of permissible d.c. operation 

Il Permissible extension for repetitive pulse operation; f > 1 MHz 

III Repetitive pulse operation in this region is allowable, provided 
Rpr < 10 62 and f > 1 MHz 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N multi-emitter silicon transistor in a capstan envelope. The transistor has ex- 
tremely good intermodulation properties and high power gain. | 

The device is primarily intended for channel amplifiers in aerial amplifier systems as 
well as other applications where an excellent fy linearity and higher signal handling capa- 
bilities than available in existing devices are required. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) VCBOM max. 40 V 

Collector-emitter voltage (open base) VCEO max. 20 Vv 

Collector current (peak value) : lom max. 1000 mA 

Junction temperature te max. 200 °C 

Thermal resistance from junction to mounting base R,p j-mb = 15. “CCA 

Transition frequency at f = 500 MHz 

Output power at f = 200 MHz . 
Ic = 200 mA; VcR = 20 V; di,, = -30 dB PS typ. 450 mW — 

Power gain at f = 200 MHz | = 
Ic = 200 mA; Vop =20V Gp typ. 19: «dB 

MECHANICAL DATA | Dimensions in mm 


<e 


SOT-48 





ies 
se | a 34 






- plastic 



































v 
25 7,3 
min 7,0 2,85 
r 
1,6 _» <- 
max 
+ s—> 
Tee S72. pe a 1 | TS |g 
11,2 max 
When locking is required an adhesive instead of a lock washer is preferred. 
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 
(7,9. ke-Cm) 4,17 mm. 
0,85 Nm Mounting hole to have no burrs at either end. 
(8,5 kg cm) . De-burring must leave surface flat; do not 


chamfer or countersink either end of hole. 
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RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134) 


Voltages 

Collector -base voltage (open emitter; peak value) VcpBoM max. 40 V 

Collector -emitter voltage (Rpg =10%2; peakvalue) VCERM max. 40 V 

Collector -emitter voltage (open base) VCEO max. Zor 

Emitter -base voltage (open collector) VEBO max. 3.5 V 

Currents | 

Collector current (d.c.) Ic max. 400 mA 

Collector current (peak value) f > 1MHz IcmM max. 1000 mA 

Power dissipation . 

Total power dissipation up to Tmb = 125 6 : 

See also page 6 Prot max. > W 

Temperatures 

Storage temperature | : T stg -65 to +200 °C 

Junction temperature Tj max. 200 °C 
— THERMAL RESISTANCE : 
— From junction to mounting base | Rthj-mb = 15. C7 W 

From mounting base to heatsink Rthmb-h = 0.5 °C/w 
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CHARACTERISTICS ‘Tj = 25°C unless otherwise specified 


Breakdown voltages 


Collector -base voltage 


open emitter, Ic = 1 mA V(BR)CBO > 40 V 
Collector -emitter voltage | 
RBE = 10 &, IG =5 mA V(BR)CER > 40 V 
open base, Ic =5 mA ~  V(BR)CEO > Zoo ON 
Emitter -base voltage . 
open collector; IR = 1 mA V(BR)EBO > oo Vv 
Collector cut-off current 
Ip = 0; Vop= 20 V ICBO < 100 uA 
Saturation voltage 
Ic = 200 mA; Ip = 20 mA VCEsat = Ono Vi 
D.C, current gain | | 
Ic = 200 mA; Vc = 20 V hRFE 2 30 ie 
Ic = 400 mA; VcoR = 20 V hFE = 20 — 
Collector capacitance at f = 1 MHz — 
If =le = 0; Vop = 20 V Ce < 10 pF 
Feedback capacitance at f=1 MHz 
1@= 10 mAL Vee =.20 Veta = 25 Cc ys typ. 3.5 pF 
Collector -stud capacitance Ces typ, “2: 3Dr 
Transition frequency at f = 500 MHz 
Ic = 200 mA; Vcr = 20 V fr > 1200 MHz 
Ic = 400 mA; Vcr = 20 V fr = 1000 MHz 
Output power at f = 200 MHz; Typ = 25 PC 
Ic = 200 mA; Vop =20V; V.S.W.R. at output < 2 
fy = 202 MHz; fg = 205 MHz; dim = -30dB 
measured at f(2q-p) = 208 MHz (channel 9) Po typ. 450 mW 
Power gain (not neutralized) Tmp = 25°C 
| = 15 =dB 
Ic = 200 mA; Vor = 20V; f = 200MHz Gp ip. 19 aB 
Ic = 200 mA; Vor = 20 V; f = 800 MHz Gp typ. 4.5 dB 
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CHARACTERISTICS (continued) 


Intermodulation characteristics 


1. Output power at f = 200 MHz; Tmpb = 25 °C 


ee ee | 


Ic = 200 mA; VcRp = 20 V; V.S.W.R. at output < 2 
fp = 202 MHz; f, = 205 MHz; dim = —30 dB 
measured at f (2q-p) = 208 MHz (channel 9) 


BFR65 


Test circuit: 





15pF 


0 -24V 





Coil data: “ 72607071. 
Ll = 1 turn silver plated Cu wire (1.4 mm); int.diam. 8 mm; tap at 0.75 turnfrom 
earth. | 


L2 = 3 turns silver plated Cu wire (1.4mm); int.diam. 8mm; winding pitch 2.7mm; 
tap at 2.5 turns from earth. 


4 May 1971 


BFR65 





CHARACTERISTICS (continued) 


Basis of adjustment 


The intermodulation at an intermodulation distortion of —30 dB is caused by h.f. 
output current - voltage clipping. 
The maximum undistorted output power is realised, if 


a. 


Current and voltage clipping take place concurrently. 
This occurs if 


VCR = VCEK 
Io | 
in which Voprx is the high frequency knee voltage. 


Rr = 


. The h.f. collector current is as small as possible. 


This is so if -Cy, =+Coe, 
in which Coe is the output capacitance of the transistor at short circuited input. 


For maximum output power at an intermodulation distortion of -30dB, the (experi- 
mentally found) values of Rj, and Cy, are: 
Ri = VLC jor 8 pr. 


Adjustment procedure 


1 


Remove the transistor and connect a dummy consisting ofa 91 resistor in par- 
allel with a 6.8 pF capacitor between the collector and emitter connections ofthe 
output circuit. 


—— 


. Tune and matchthe output circuit for zero reflection at 205 MHz (V.S.W.R. = 1) 


After this adjustment, no further change may be made in the output circuit. 


Replace the dummy by the transistor. Tune and matchthe input circuit for max- 
imum power gain and good band pass curve. 

The V.S.W.R. ofthe output will then, in most cases, be <2 over the whole chan- 
nels 
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Safe Operating Area with the transistor forward biased 


I Region of permissible d.c. operation 

II Permissible extension for repetitive pulse operation; f > 1MHz 

Ill Repetitive pulsed operation in this region is allowable, provided 
= IME Zs Ree = 10 8 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a subminiature plastic transfer-moulded T-package. 
It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial 


amplifiers, radar systems, oscilloscopes, spectrum analysers etc. 


The transistor features low intermodulation distortion and high power gain; thanks to its 
very high transition frequency, it also has excellent wideband properties and low noise up 


to high frequencies. 


QUICK REFERENCE DATA 


‘Collector-base voltage (open emitter) VCBO 
Collector-emitter voltage (open base) VCEO 
Collector current (d.c.) Ic 
Total power dissipation up to Tamb = 60 °C Prot 
Junction temperature ay 
‘Transition frequency at f = 500 MHz 

Ic = 14 mA; VcE=10V ft 
Feedback capacitance at f = 1 MHz 

IG “0; Veg = 10 Vi Tap = 25 °C Cre 


Noise figure at optimum source impedance 

Ice 2mA; Veg = 10 Vit = 500 MHZ Tarmb = 25 °C F 
Max. unilateral power gain (see page 3) 

Io = 14 mA; Vcrg = 10 V; f = 500 MHz; Tampb = 25 °C Gum 
Intermodulation distortion at Tamp = 25 °C 

Ie = 141A, VCE = 10Ve Ry. = 75 Or Ve = 1s0 my 

f(y + q-r)= 493,25 MHz (see page 4) dim 


MECHANICAL DATA = ;~———— 
Fig. 1 SOT-37, 
Connections 


1. Base 
2. Emitter 
3. Collector 17,4 

















|, l 
—T i 
>| <t—— 0,24 max >! t-1,05 max 


4,2 (nax—> 7273904.3 








2,7 
max 


(1) = type number marking. 





Max. 


typ. 


20 


-60 


dB 


dB 


Dimensions in mm 





November 1980 


BFR9O 





RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages 
Collector-base voltage (open emitter) VCBO 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Current 
Collector current (dic.) Ic 
Power dissipation 
Total power dissipation up to Tamb = 60 °C Prot 
Temperatures 
Storage temperature T stg 
Junction temperature Tj 
THERMAL RESISTANCE 

= From junction to ambient in free air 

—— mounted on a glass-fibre print *) 

of 40mm x 25mm x lmm Rthj-a 


sy Requirements for glas-fibre print 


(dimensions in mm) 


KG 


oa [15min 





7210717 


max. 20 
max. 15 
max. 2,0 
Wiax: 25 
max. 180 
-—65 to +150 
max. 150 
= 0,5 


mA 


mW 


°C /mWw 
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CHARACTERISTICS Tj = 25°C unless otherwise specified 
Collector cut-off current 

Ik = 0; Vop= l0V ICBO <= 50 nA | 
D.C. current gain ly 

Ic = 14mA; Vor = 10V h 7 - = 

C7 mii; VCE = FE typ. 90 
Transition frequency at f = 500 MHz 1) 

Io = 14mA; Vor = 10V iy typ. > GHz 
Collector capacitance at f = 1 MHz 

lp =a =O; Veg = 10y. Ce typ. Os, pr 
Emitter capacitance at f = 1MHz 

Ic = 1, = 0; VEp=0;95V Ce typ. Ly pF a 
Feedback capacitance at f = 1 MHz | 

Ic = 0: Vog = 10 V: Tamb = 25 °C Ce typ. 0,4 pF  <——— 
Noise figure at optimum source impedance — 

Ic = 2mA; Vor = 10V; f = 500 MHz; Tamb = 25°C E typ. 2,4 . dB 
Max. unilateral power gain (sye assumed to be zero) 

[Ste |” 
Soy Gn 6 =) 6 ae 
(1 — | Sie | 2) ae |Soe |7) 
Ig = d4may VCE = 1OV t=:000 MHZ. os = 25°96: 3 GuM typ. 19,5 dB 


1) Measured under pulse conditions. 
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CHARACTERISTICS (continued) 
Intermodulation distortion at Tampb = 25°C 
lee = tars Ve = OV Ry 00 V2 Oe Wie 02 


Vp = Vo = 150 mV at fp = 495, 25 MHz 
Vqg=Vo -6dB at fg = 503, 25 MHz 
Vr =Vo-6dB at fr = 505, 25 MHz 


Measured at f(p+q - r) = 493, 25 MHz dim typ. 00, dB 


Intermodulation test circuit: 





161 


7Z62677 


_ LI = 4turns Cu wire (0,35mm); winding pitch 1mm; int. diam. 4mm 
L2 and L3 5yH (code number: 3122 108 20150) 


4 | | July 1972 
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Fig. 4 Vog = 10 V; Tj = 25 “Cc. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a subminiature plastic transfer-moulded T-package primarily intended for use in 


v.h.f. and u.h.f. wideband amplifiers. 
Features of this product: 


@ low noise; 

® low intermodulation distortion: 
@ high power gain; 

~ @ gold metallization. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open-base) 
Collector current (d.c.) 

Total power dissipation up to Tamb = 60 °C 
Junction temperature . | 


Transition frequency at f = 500 MHz 
Ic = 14 mA; Vee = 10 V 
Feedback capacitance at f = 1 MHz 
Ic = 0; Vce = 10 V; Tamb = 25 OC 
Noise figure at Rg = 60 {2 
Ic = 4 mA; Vcg = 10 V; f = 800 MHZ; Tamp = 25 OC 


Output voltage at dij,, = —60 dB (see Fig. 3) 
Ic = 14 mA; Vcge = 10 V; RL = 75 22; Tamb = 25 OC 


MECHANICAL DATA 
SOT-37 (see Fig. 1). 


typ. 


typ. 





150 mV 


April 1980 
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MECHANICAL DATA 
Fig. 1 SOT-37. 


Connections 
1. Base 

2. Emitter 
3. Collector 














+ ble 0,24 max 
<j 


1,2 max—> 








27 
max 


om ad <4 


(1) = type number marking. 


RATINGS 


Dimensions in mm 








7 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.} 

Total power dissipation up to Tamp = 60 OC 
Storage temperature | 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print (see Fig. 2) 
of 40 mm x 25 mm x 1 mm 


* K/W is SI unit for °C/W. 


April 1980 





VCBO 


~VCEO 


VEBO 
ie 
Prot 

T stg 


ai 


Rth j-a 


min 


‘| 
+105 max 


max. 





7273904.3 


20 Vv 


15:°V 
2,0 V 
25 mA 
180 mW 


—65 to + 150 OC 


max. 


150 9C 


500 K/W* 





Silicon planar epitaxial transistor BFR9SO0A 








a = 
hole in 
print 

ail base 


15min 


2min 


a 


7210717 


Fig. 2 Requirements for fibre- 
glass print. (Dimensions in mm.) 


. CHARACTERISTICS 
Lio °C unless otherwise specified 


Collector cut-off current 


le = 0; Veg = 10V lcpoOt«(X< 50 nA — 
D.C. current gain * oe 
> 40 —— 
lc =14MA; Vee = 10 V hee typ. 90 ee 
Transition frequency at f = 500 MHz * ; 
Ic = 14 mA; Veg = 10 V tT typ. 5 GHZ 
Collector capacitance at f = 1 MHz | 
le=la=0;VcRp=10V | Co typ. 0,6 pF 
Emitter capacitance at f = 1 MHz | 
le=le=0; Vea = OSV : Co typ. AZ OE 
Feedback capacitance at f = 1 MHz ; 
Ic = 0; Veg = 10 V; Tamp = 25 OC Cre typ. 0,35:pF 
Noise figure at Tamph = 25 OC | 
Ic =4 mA; Vcr = 10 V; Rs = 60 22; f = 800 MHz F typ. 1,8 dB 
Ic =4 mA; Veg = 10 V; 25 = ZSopt: f = 2 GHz EF typ. 3,6 dB 


* Measured under pulse conditions. 
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s-parameters (common emitter) 











V | f 
vi on MHz Sie 
40 0,91/ —7,7° 
200 0,79/ 37,39 
5 9 500 0,52/ —81,09 
800 0,34/-114,5° 
1000 0,26/—137,6° 
1200 0,22/—165,0° 
40 - 0,80/ —11,7° 
200 0,59/ —51,0° 
5 5 500 0,29/ —95,0° 
800 0,16/—130,0° 
1000 0,12/—162,0° 
1200 0,12/+ 158,0° 
40 0,67/ —16,7° 
200 0,39/ —63,0° 
5 10 500 0,15/—109,0° 
800 0,09/—152,0° 
1000 0,07/+ 155,0° 
1200 0,10/+ 124,0° 
40 0,58/ —20,0° 
200 0,30/ —71,0° 
5 14 500 0,11/—119,0° 
800 0,07/—177,0° 
1000 0,08/+ 138,09 
1200 0,12/+ 118,0° 
40 0,49/ —25,0° 
200 0,22/ —82,0° 
5 20 500 0,09/—143,0° 
800 0,08/+ 160,0° 
1000 0,10/+ 130,09 
1200 0,14/+ 115,09 
40 0,36/ —38,99 
200 0,18/—122,0° 
5 30 500 | 0,15/—175,0°9 
800 0,17/+ 148,09 
1000 0,19/+ 131,0° 
1200 0,23/+ 119,0° 
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Sre 
0,01/84° 6,8/173° 
0,03/71° 6,5/143° 
0,06/59° 4,6/116° 
0,08/58° 3,3/ 97° 
0,09/59° 2,8/ 87° 
0,10/61° 2,4/ 79° 
0,01/81° 14,4/169° 
0,03/68° 11,2/134° 
0,05/66° 6,3/103° 
0,07/69° 4,2/ 88° 
0,09/70° 3,4/ 81° 
0,10/71° 2,9/ 74° 
0,01/80° 23,3/1640 
0,02/70° 14,5/122° 
0,05/73° —7,0/ 96° 
0,07/75° 4,6/ 84° 
0,09/759 3,7/ 77° 
-0,11/740 3,1/ 72° 
0,01/79° 28,3/160° 
0,02/72° 15,5/117° 
0,05/75° 7,2/ 93° 
0,07/77° 4,6/ 82° 
0,09/76° 3,8/ 76° 
0,11/76° 3,2/ 710 
0,01/78° 32,9/157° 
0,02/74° 15,9/112° 
0,05/78° 7,1/ 919 
0,07/78° 4,5/ 80° 
0,09/78° 3,7/ 75° 
0,11/779 3,1/ 69° 
0,01/76° 31,2/1519 
0,02/75° 14,0/106° 
0,05/80° 6,1/ 88° 
0,07/80° 3,9/ 78° 
0,09/79° 3,1/ 720 
0,11/79° 2,7/ 67° 











1,00/ —2,7° 
0,93/—12,59 
0,80/—22,5° 
0,73/—27,0° 
0,70/—30,0° 
0,67/—33,0° 


0,99/ —4,5° 
0,85/—17,0° 
0,70/—22,0° 
0,64/—26,0° 
0,63/—28,0° 
0,61/—-31,0° 


0,97/ --6,6° 
0,76/—18,0° 
0,64/—20,0° 
0,60/—24,0° 
0,59/—26,0° 
0,58/—29,0° 


0,96/ —7,8° 
0,72/—18,0° 
0,62/—19,0° 
0,59/—23,0° 
0,58/—25,0° 
0,57/—28,0° 


0,94/ —9,0° 


~ 0,69/—17,0° 
-0,61/—18,09 


0,59/—22,0° 
0,58/—24,0° 
0,57/—28,0° 


0,90/—10,3° 
0,66/—14,0° 
0,61/—16,0° 
0,59/—21,0° 
0,59/—24,0° 
0,57/—28,0° 


Silicon planar epitaxial transistor 


s-parameters (common emitter) 


VCE 
V 


10 


10 





Ic 
mA 


[ - 





f 




















BERQOA 


MHz Sie Sre Sfe Soe 
SS ee 
40 0,91/ —7,5° 0,01/84° 7,0/173° 1,00/ —2,6° 
200 0,81/ —36,0° 0,03/72° 6,3/149° 0,94/—12,0° 
500 0,54/ —78,0° 0,06/59° 46/1180 0,82/—21,0° 
800 0,35/—110,0° 0,08/58° 3,4/ 98° _0,74/—26,0° 
1000 0,27/—132,0° 0,08/59° 2,8/ 89° 0,72/—29,0° 
1200 0,22/—159,0° 0,09/61° 2,5/ 80° 0,69/—0,32° 
AO 0,81/ —11,1° 0,01/82° 14,4/169° 0,99/ —4,3° 
200 0,61/ —48,0° 0,03/69° 11,1/135° 0,86/—16,0° 
500 0,31/ —90,0° 0,05/66° 6,4/105° 0,71/—22,0° 
800 0,17/—120,0° 0,07/69° 4,3/ 90° 0,66/—25,0° 
1000 0,11/—148,0° 0,08/70° 3,5/ 820 0,64/—27,0° 
' 1200 0,10/+ 167,0° 0,10/71° 3,0/ 76° 0,63/—30,0° 
AO 0,70/ —15,2° 0,01/80° 23,0/164° 0,97/ —6,1° 
200 0,42/ —58,0° 0,02/70° 14,8/1240 0,78/—17,0° 
500 0,17/ --95,0° 0,05/73° 7,3/ 979 0,65/—20,0° 
800 0,07/—104,0° 0,07/75° 4,7/ 85° 0,62/—23,0° 
1000 0,04/—174,0° 0,09/75° 3,9/ 79° 0,61/—25,0° 
1200 0,07 + 120,0° 0,10/75° 3,3/ 730 0,59/—28,0° 
40 0,63/ —18,0° 0,01/79° 28,2/161° 0,96/ —7,2° 
200 0,34/ —63,0° 0,02/72° 15,9/119° 0,74/—17,0° 
500 0,13/ —98,0° 0,05/75° 7,5/ 95° 0,63/—19,0° 
800 0,05/—136,0° 0,07/77° 4,.8/ 83° 0,61/—22,0° 
1000 0,04/+ 133,0° 0,09/76° 3,9/ 77° 0,60/—25,0° 
1200 0,08/+ 108,0° 0,10/76° 3,3/ 72° 0,58/—28,0° 
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Output voltage at dj, = —60 dB (see Figs 3 and 15) 
(DIN 45004B, par. 6.3: 3-tone) . 
Ic = 14 mA; Vog = 10 V; RL = 75 Q; VSWR <2; Tamb = 25 OC 


Vp = Vo at dim = —60 dB; fy = 795,25 MHz 


Vq = Vo —6 dB i fy = 803,25 MHz 
V> = V5 -6 dB > f, = 805,25 MHz 
Measured at F(p+q—r) = 793,25 MHz Vo typ. 150 mV 


Second harmonic distortion (see Figs 3 and 16) 
Ic = 14 mA; Vcg = 10 V; RL = 75 &; VSWR < 2; Tarp = 25 OC 
Vp = 60 mV at fp = 250 MHz 
Vg = 60 mV at fg = 560 MHz 


measured at F(5+q) = 810 MHz do typ.  —50 dB 


1 nF 


t—0 752 





0,82 pF 


| 7283400 


Fig. 3 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1 = L3 = 5 wH micro choke | 
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1 mm 
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Fig. 6 Veg = 10 V; f = 500 MHz; Tj = 25 9C. Fig. 7 Iq = 14 mA; f = 500 MHz; Tj = 25 RC. 
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Fig. 8 Veg = 10 V; Ile = 4 mA; Zs = optimum; Tamp = 25 °C. 
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Fig. 9 Veg = 10 V; f = 800 MHz; Zs = optimum; Tamp = 25 OC. 
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Fig. 10 Circles of constant noise figure. 
Voce = 10 V; Iq = 4 mA; f = 800 MHZ; Tampb = 25 9C; 
typical values. 
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Fig. 15 Vege = 10 V; Vo = 43,5 dBmV = 150 mV; 
-flptq—r) = 793,25 MHz; Tamb = 25 °C; 
measured in MATV test circuit (see Fig. 3). 












Fig. 16 Vee = 10V; Vo = 60 mV; 
f(p+q) = 810 MHZ; Tamp = 25 OC; measured in 
MATY test circuit (see Fig. 3). 
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Fig. 17 Vee = 10 V; Ic = 14 mA; Tamp = 25 OC. 
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THE BFR91A IS RECOMMENDED BFR9I 


FOR NEW DESIGN 








SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a subminiature plastic transfer-moulded T'-package. 

It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial 
amplifiers, radar systems, oscilloscopes, spectrum analysers etc. 

The transistor features very low intermodulation distortion and high power gain; thanks 
to its very high transition frequency, it also has excellent wideband properties and low 
noise up to high frequencies. | 


| QUICK REFERENCE DATA 
Collector-base voltage (open emitter) VCBO max. is, #¥ 





Collector-emitter voltage (open base) VCEO max. 12 WV 

Collector current: (dyc«) Ic max. Be mA - 

Total power dissipation up to Tamb = 60°C Prot max. 180 mW 

Junction temperature Tj max. 150 oC 

Transition frequency at f = 500 MHz 
Ic = 30 mA; VcR=5V fr typ. 5 GHz — 

Feedback capacitance at f = 1 MHz : | pa: 
Ic = 0; Vag =5 V; Teed Cra typ. 0,8 pF — = 

Noise figure at optimum source impedance — 
lee 2mA; Ver = 5 Vi f= 500 MHz) Tap = 25 °C OF typ. 1,9 GB — 


Ic = 30 mA; VCE = 5 Vs f = 500 MHZ3 Tamp = 25 "OG: ‘type 108. (GB) eee 
Intermodulation distortion at Tamph = 25 °C 
Ic = 80 MA; Vop =5 V; Rp = 75 8&2; Vo = 300 mV 


| f(g hg, = 2). = 993;20 MHz (see page 4) dim typ. .=60 dB 
MECHANICAL DATA — 
Fig. 1 SOT-37. 


| 
Max. unilateral power gain (see page 3) 








; n . Dimensions in mm 
3 


Connections 


1. Base 
2. Emitter 
3, Collector 




















of 0,24 max a \e-4,05 max 


7273904.3 








2,7 
max 


(1) =type number marking. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages 

Collector-base voltage (open emitter) VCBO max. is) Vv 
Collector-emitter voltage (open base) | VCEO max. 12 Vv 
Emitter-base voltage (open collector) VEBO max. 250 V 
Gollector current (dsc:.) Ic max. 30 mA 


Power dissipation 


Total power dissipation up to Tamb = 60 °C Prot max. 180 mW 
‘Temperatures 

Storage temperature T stg ~65 to +150 oe: 
Junction temperature ; a5 max. 150 oC 
THERMAL RESISTANCE 


From junction to ambient in free air 


mounted on a glass-fibre print *) : | 
of 40mmx25mmxilmm . Rth j-a = 0,5 °C/mW 


*) Requirements for glass-fibre print 


(dimensions in mm) 





, 
AGS 


i [~ 45min 





7210717 
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CHARACTERISTICS Tj = 25 °C unless otherwise specified 
Collector cut-off current 


Ip = 0; Ven =o Vv ICBO < 50 nA 


D.C. current gain 1) 


Ia = = 5 
Ic = 30 mA; VoR ome heR a 90 <~«—— 
Transition frequency at f = 500 MHz |!) 
Ic = 30 mA; VCE =5V ay typ. ) GHz 
Collector capacitance at f = 1 MHz 
Ip =I. =0; Vop=l10V Ce typ. On7 DE 
‘Emitter capacitance at f = 1 MHz 
Ic = 1. = 0; Vep=d.o V Ce typ. 259 pe 
Feedback capacitance at f = 1 MHz 
Ic = 0; Vor =o Ve amt = 20 OE Cre typ. 0,8 pF <4 
Noise figure at optimum source impedance ea 
LoS 2 Ae VY GS VS 500 MA Tempe 25 2S F typ. 1,9 dB 
Max. unilateral power gain (sye assumed to be zero) 
2 
_[Ste| 
Gum (in dB) = 10 log ———_______ = 
(1 -| Sie |7)C ~ | Soe |) 
| O 
les 30 mA; Veg = 2 V51 = 500 Maz Taniee 20 Gung typ. 18 dB <— 


1) Measured under pulse conditions. 
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CHARACTERISTICS (continued) 
Intermodulation distortion at Tamph = 25 °C 
Ic = 30 MA: Vop =5 V: Ry = 752: V.S.W.R. < 2 


Vp = Vo = 300 mV at fp = 495,25 MHz 
Vq =V, -6 dB at fg = 503,25 MHz 
Vr = Vo -6 dB at f, = 505,25 MHz 








Measured at f(p+q-r) = 493,25 MHz 4 dim _—ityp. =60: dB 
Intermodulation test circuit: 
160. 
7Z62678 
Ll = 4 turns Cu wire (0,35); winding pitch 1 mm; int. diam. 4 mm 
L2 and L3 5 pH (code number: 3122 108 20150) 
July. 1972 
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Fig. 10 Vog =5 V; Ig = 30 mA; 
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BFR9OIA 


SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a subminiature plastic transfer-moulded T-package primarily intended for use in 


u.h.f. and microwave amplifiers. 


Features of this product: 

@ low noise; 

@ very low intermodulation distortion; 
@ high power gain; 

® gold metallization. 


QUICK REFERENCE DATA . 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) 
Total power dissipation up to Tamb = 60 °C 
Junction temperature 
Transition frequency at f = 500 MHz 
Ic = 30 mA; VcE=5V 
Feedback capacitance at f = 1 MHz 
Ic =0; Vee =5 V; Tamb = 25 OC 
Noise figure at optimum source impedance 
Ic =4 mA; Veg = 8 V; f = 800 MHz 
Maximum unilateral power gain 
Ic = 30 mA; Vor = BV; f = 800 MHZ; Tamp = 25 OC 
Output voltage at dj, = —60 dB (see Fig. 3) 
Ic = 30 mA; Veg = 8V; RL. = 75 2: Tamb = 25 OC 
F(p+q—r) = 793,25 MHz 


MECHANICAL DATA 
SOT-37 (see Fig. 1). 





max. 15 
max. 12 
max. 35 
max. 300 
max. 150 
typ. 6 
typ. 0,6 
typ. 1,6 
typ. 14 
typ. 425 
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MECHANICAL DATA 
Fig. 1 SOT-37. ,- 


Connections 


1. Base 
2. Emitter 
3. Collector 











1,2 max-> 








an Oe 
max 


(1) = type number marking. 


RATINGS 


of 0,24 max 
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i 





Dimensions in mm 


eal 4-105 max 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Coliector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Total power dissipation up to Tamb = 60 °C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print (see Fig. 2) 
of 40 mm x 25 mm x 1 mm 


* K/W is SI unit for °C/W. 


July 1980 


VCBO 
VCEO 
VEBO 
Ic 
Prot 
T stg 


Tj 


Rth j-a 


7Z73904.3 


max. 15 V 
max. — 12 V 
max. 2,0 V 
max. 35 mA 


max. 300 mW 


—65 to+ 150 °C 
max. 150 °C 


= 300 K/W * 





Silicon planar epitaxial transistor BFROIA 








7210717 


Fig. 2 Requirements for fibre-glass print. (Dimensions in mm.) 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


lp =O; Vep=5V ICBO <— 50 nA 

D.C. current gain* | 
Pe 46 

In = 30 MA; Vcr =5V | hee 0 90 
Transition frequency at f = 500 MHz* : 

Ic = 30 MA; Vee =z5V fy typ. 6 GHz 
Collector capacitance at f = 1 MHz 

le=1p=O; VepaHhV Ce typ. 0,9 pF 
Emitter capacitance at f= 1 MHz 

lio = lo=0; Vep=05V . Ca typ. 2,9 pF 
Feedback capacitance at f = 1 MHz | x 

Ic = 0; Vee =5 V; Tamb = 25 OC . Cre typ. 0,6 pF 
Noise figure at optimum source impedance 

Ic =4 mA; Vce = 8V; f = 800 MHz 3 typ. . 1,6 dB 

lo = 30 mA; Voce = 8V; f = 800 MHz F typ. 2,3 dB 
Maximum unilateral power gain (Sre assumed to be zero} | 

Gym (in dB) = 101 Stel | 

a (in = og > 
oa * (T= Tsjel?) (1—Isgel” | 
Ic = 30 mA; Veg = 8 V; f = 800 MHZ; Tanp = 25 OC GUM typ. 14 dB 


* Measured under pulse conditions. 
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Output voltage at dj,, = —60 dB (see Figs 3 and 14) 
(DIN 45004B, par. 6.3: 3-tone) 
Ic = 30 MA; Vege =8 V; RL = 75 &; Tarmp = 25 OC 
Vi = Vo at dim = 60 GB; fp = 795,25 MHz 


Va = Vo 6 dB > = 803,25 MHz 
Vr = Vo —6 dB ; f- = 805,25 MHz 
Measured at f(n+q—r) = 793,25 MHz Vo typ. 425 mV 


Output voltage at dp = —50 dB (see Figs 3 and 15) 
I¢ = 30 MA; Vee =8V; RL = 75 2: Tamp = 25 OC 
Vp = Vo at dz = 50 dB; fy = 250 MHz 
Vq = Vo at dg = —50 dB; fg = 560 MHz 


measured at f(n+q) = 810 MHz Vo _—typ. = 200 mV 





as 


0,68 pF 
| 7282709 


Fig. 3. Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1=L3=5 uH micro choke 
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1mm 
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Silicon planar epitaxial transistor 





s-parameters (common emitter) at Vcg = 8 V. 


The figures given in the tables below can also be used for operation at Vcg = 5 V. Only slight differences 


for the s-parameters may occur. 







































| 
a Sre Sfe Soe 
| 40 0,89/ —12,99 0,01/75° 9,5/166° 0,97/ —6,1° 
100 0,85/ —30,79 0,03/70,69 8,//155° 0,94/—13,5° 
200 0,75/ —57,19 0,05/61,5° 7,4/138° 0,87/=22,6° 
2 | 500 0,48/—1139 0,08/50,9° 4,4/106° 0,72/—34,2° 
800 0,37/—153° 0,09/51,9° 3,07 86,3° 0,64/—40,0° 
1000 0,34/—178° 0,10/55,0° 20) 77202 0,61/—47,8° 
1200 0,34/+ 159° 0,11/58,5° 2,2/ 68,09 0,58/--53,9° 
40 0,79/ —18,4° 0,01/74° 17,8/1629 0,94/ —9,19 
100 0,71/ —42,19 0,03/67,1° 15,2/1469 0,87/—19,5° 
200 0,57/ —72,89 0,04/60,0° 11,5/126° 0,75/—28,7° 
5 500 O31) = 127° 0,07/60,1° 55G/95,20° | 0,59/—36,19 
800 -0,25/—168° 0,09/63,6° 3,8/ 82,0° 0,54/—41,0° 
1000 0,25/+ 165° 0711/65,2° 3,2/ 74,40 0,51/—46,79 
1200 0,26/+ 141° 0,13/66,1° 2,47 O07” 0,49/—52,2° 
40 0,67/ —25,3° 0,01/71° 27,9/156° | 0,90/—12,8° = 
100 0,55/ —55,19 0,02/65,19 21,8/136° | 0,78/—25,6° aia 
200 0,40/ —88,2° 0,04/62,4° 14,7/116° 0,62/—33,4° ——= 
10 500 0,20/—141° 0,06/68,3° 6,7/ .93;0° 0,51/—35,99 — 
800 0,16/+ 177° 0,09/70,0° 4,3/ 79,3° 0,48/—40,3° 
1000 0,18/+ 1512 0,12/69,79 3,5) 72,59 0,46/—44,2° 
1200 0,21/+ 430° 0,14/68,99 30/7 65.1? 0,43/—50,7° 
40 0,51/ —34,79 0,01/69° 39,7/1499 0,84/—17,4° 
100 0,38/ —70,5° 0,02/65,89 27,7/126° 0,66/—29,5° 
20 200 0,26/—104° 0,03/68,0° 16,8/109° 0,51/--32,5° 
500 0,16/—158° 0,06/74,0° 1,3) 89,3° 0,45/—33,49 
800 0,14/+ 155° O10/73;6° 46/17, 5° 0,42/—39,19 
1000 O71 7/133? 0, 12/72,3° 3,8/ 71,29 0,41/—43,6° 
1200 0,21/+ 115° 0,14/70,5° 3,2/ 64,40 0,39/-—-51,0° 
40 0,46/ —36,59 001/732 43,3/150° 0,87/--16,9° 
100 O32) 73,7? 0,02/69,2° 29,1/124° 0,66/—27,2° 
200 0,20/—109° 0,03/72,0° 17,1/106° 0,50/—28,1° 
30 500 0,14/—174° 0,06/75,6° 7,4/ 87,29 0,41/—31,79 
800 0,15/+ 143° 0,10/74,7° 4,8/ 74,99 | 0,39/—41,0° 
1000 0,17/+ 124° O.12/72;,9° 39K 10,5° 0,38/—42,8° 
1200 0,21/+ 1119 0;.15/71,0° 3,3/:63,8° 0,37/—51,0° 
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Conditions for Figs 4 and 5: 
| VeET EV IEHRHSOMA: : 
Tomb 25 2G. 
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Fig. 4 Input impedance derive d 
es t eflection coe fficient Sig 
tamara d in ohm x 50 

Fig. 5 Re 
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Conditions for Figs 6 and 7: 
| Vee =8 Vi le = 30 mA; 
Tamb = 25 8C. 





Fig. 6 Output impedance derived 
from output reflection coefficient sop 
co-ordinates in ohm x 50. 





Fig. 7 Forward transmission 
coefficient Sfo. 
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Silicon planar epitaxial transistor BFR9OIA 
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Fig. 12 Vcg =8V; f= 800 MHz; Tanp=25°C. ~—- Fig. 13 Voge =8 V; Ic = 30 MA; Tamb = 25 OC. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N resistance -stabilized transistor in a SOT -48 capstan envelope featuring extremely 
low cross modulation, intermodulation and second harmonic distortion. Thanks to its high 
transition frequency it has a high power gain in conjunction with good wideband properties 
and low noise up to high frequencies. 

Itis primarily intended for CATV and MATYV applications. 


QUICK REFERENCE DATA 





Collector -base voltage (open emitter) VCBO max. 30 V 


Collector -emitter voltage (open base) VCEO Max. Zo: <V 
Collector current (dic, ) Io max. 150 mA 
Total power dissipation up to Ty = 145 °C; f > 1 MHz Prot Wee. oc MW 
Junction temperature | Tj fax; 200 °C 
Transition frequency at f = 500 MHz — 
Ie = 90m A; Voge = 20-°V fi typ. 3,0 “GHz = 
Cross modulation distortion (channel 13) é 
Ic = 90 MA; Veg = 20 V; Vo = 48 dBmV d a ee 
G ; CE 4 6) cm < —~57 dB 
7 = aoe typ -93 dB 
Intermodulation distortion at Fin grea 194, 25 MHz v7 
{o-= 90'mAS Vag = 20 V; V5 = 60 dbmvV dim typ. -63 dB 
Broadband power gain 
4 10 ~GB 
Io = 90 mA; Vcr = 20 V Gp typ 11 dB 
Noise figure at f = 200 MHz | 
. 2 typ 8 dB 
Io = 90 mA; Vop = 20 V , Z 10 dB 
2nd harmonic distortion at fp + fq = 210 MHz 
Ic = 90 mA; VCE = 20 V; Vo = 48 dBmV d92 < —56 dB 


MECHANICAL DATA (see page 2) 
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MECHANICAL DATA 
SOT=48 : 

















7266722 12,0 
So 





Dimensions in mm 





max 


_— 8 —» 


1,6 —e| <a 


5,7 
ma 






When locking is required an adhesive instead of a lock washer is preferred. 


Torque on nut: min. 0,75 Nm 


plastic 


Ff 
x 


Diameter of clearance hole in heatsink: max. 


(7,5 kg cm) 4,17 mm. 
max. 0,85 Nm Mounting hole to have no burrs at either end. 
(8;5 ko em) De-burring must leave surface flat; do not 


chamfer or countersink either end of hole. 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages 


Collector-base voltage (open emitter) 
Collector-emitter voltage (Rp = 10 2) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Currents 


Collector current (d.c.) 
Collector current (peak value); f > 1 MHz 


Power dissipation 


Total power dissipation (d.c.) up to Ty = 160 °C 
Total power dissipation up to Ty = 145 °C; f > 1 MHz 


Temperatures 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 
From mounting base to heatsink 


VCBO 
VCER 
VCEO 
VEBO 


max. ~30 
max. 3D 
max. 20 
max. 3 
max. 150 
max, 300 
max. 2,5 
max. O20 
~65 to +200 
max. 200 
= 15 
- 0,6 


<<<< 


°C/W 
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CHARACTERISTICS Tj = 25 °C unless otherwise specified 


Collector cut-off current 


In =0; Vcop = 20 V 


D.C. current gain 
Ic = 50 mA; Vor =. 20 V 
Ic = 150 mA; VCE 20 


Transition frequency at f = 500 MHz 
Ic = 90 mA; VcR= 20V 
Ic = 150 mA; VcR = 20V 


Collector capacitance at f = 1 MHz 
In =Ie=0 ;Vop= 20V 
Emitter capacitance at f = 1 MHz 
Ic =Ig =0 3; Vepp =0,5 V 
Feedback capacitance at f = 1 MHz 
Io = 10 mA; VCE Soe ly. 
Collector-stud capacitance at f = 1 MHz 


Noise figure at optimum source impedance 
Ic = 90 mA; VcR = 20 V; f= 500 MHz; Tamb = 25 °C 


Max. unilateral power gain (sre assumed to be zero) 
| Sfe | 2 


(1 ~ |sie| 2)(1 - |soe] 2) 
ig = 90 mA; VaR = 20 Vit = 500 MHz; Tay = 25 0C 


Gum (in dB) = 10 log 


1) Measured under pulse conditions. 
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Icpo < 80° PA 
hPRE > 30 

her > 30 

fr typ. 3,5 GHz 
tae WVpe “oy0° Galle 
Co Lye. yo° WEP 
Ce typ. 12 pF 
Cre Cy ps aie 5: pE | 
Ces typ. 2 pr 
iB typ. 5 dB 
GUM typect35.5. 3db 


1) 
1) 


1) 
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CHARACTERISTICS (continued) 
Intermodulation distortion at Tamp = 25 °C 
Ic = 90 MA; Vop = 20V;Rz_=75Q — 


Vp = Vo = 700 mV at fp = 495, 25 MHz 
Vq = Vo 76 cB at fq = 503, 25 MHz 
Vr = Vo —6 dB at fy = 505, 25 MHz 


Measured at fp digpeign):= 493,25 MHz 


MATYV test circuit 





Ll = L2 = 5 uH ferroxcube coil (code number: 


7Z67489 


3122 108 20153) 


-60 dB 
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APPLICATION INFORMATION = (see page 9) Tamb = 25 °C unless otherwise specified 
Cross modulation distortion (channel 13) 1) | 


Ic = 90 mA; Vop =20V;Vo=48dBmV oo OF 2S 


< wey “OAD 
Ic = 90 mA; VCE = 20 V; Vo = 32 dBmV . dem ua a Be 
Intermodulation distortion 
Lo = 90min Ven = 20 ¢ Ry = s7aSe 
Vp =Vo= 60 dBmV at i= 196,25 MHz 
Vq = Vo ~6 dB at fq = 203,25 MHz 
Vr = Vo =6 dB at fy = 205;20 MHz 
Measured at f(p + q - r) = 194,25 MHz dim typ. ~-63 dB 
‘Broadband power gain | 
eee a8 oe ge es = LO cls 
Ic = = 
c = 90 mA; VcR = 20 V | Gp cn il 
= Noise figure 
= - 7 _ ‘ typ. “8 dB 
= | Ic = 90 mA; Vcr = 20 V; f = 200 MHz E 2 10 «dB 
2nd harmonic distortion 
Ic = 90 mA; Vop = 20 V 
fy = 66 MHz; fg = 144 MHz; fp + fg = 210 MHz; V,=48 dBmV dy < =50' -dB 


1) In 12-channel measuring equipment; channel 13 unmodulated. 
Vo = output level/signal, according to NCTA measuring standard. 
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APPLICATION INFORMATION (continued) 
CATV test circuit 


360n L3 2,2nF 


2,2nF 11 {7 
"atl ae T.U.T. 119 2,2nF 


18 =2 750 
4,7kO | 


. L4 
F 270 ; 270. 


+Vp_0 a O+Vec 
2,2nNF 


2,2NF 
al i 7267490 


L2 





Frequency range 40 to 300 MHz (flatness gain £0, 2 dB) eR 
Return losses input and output < 6 108 haeansans 
Power gain Gp LY Ds 11<dB ra 


Ll = 2 turns closely wound enamelled Cu wire (0,7 mm); int. diam. 3 mm 

L2= 5uH ferroxcube coil (code number 3122 108 20153) 

L3 = 5 turns closely wound enamelled Cu wire (0,7 mm); int. diam. 4,7 mm 

L4 = 19 turns enamelled Cu wire (0,3 mm) on ferroxcube core (code no. 4322 020 91001) 
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APPLICATION INFORMATION = (continued) 
; 7267487° 7Z67486 
cross modulation distortion ver - cross modulation distortion 
sus collector current measured versus output voltage 
in CATV test circuit measured in 
CATV test circuit 





































































































Vo (dBmV) 


7Z67488 
second harmonic distortion ver - 
sus collector current measured 
in CATV test circuit 


ee | 
Vo =48 dBmV 
VCcE=20V 
f = 210 MHz 









intermodulation distortion ver- 
sus collector current measured 
in CATV test circuit —40 


— 





























































































































-70 
Vo = 60 dBmV 
VcE=20V 
f(p+q-r) = 194,25 MHz 
—80 
a) 50 100 150 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N resistance stabilized transistor in a TO-39 metal envelope. | 


Due to very linear characteristics the transistor features low cross modulation, intermodulation and. 
second harmonic distortion. Thanks to its high transition frequency it has a high power gain combined 
with excellent wideband properties and low noise up to high frequencies. 


The BFR9Q5 is primarily intended for CATV and MATV applications. 
QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 30 V 


Collector-emitter voltage (open base) | VCEO max. 25 V 
Collector current (d.c.) ) Ie max. 150 mA 
Total power dissipation up to Tmp =125°C Prot max. 1,5 W 
Junction temperature Tj max. 200 °C 
Transition frequency at f = 500 MHz , 
Ic = 80 mA; Vcr = 20 V 7 fT typ. 3,5 GHz 
Cross modulation distortion (channel 13) | 
Ic = 80 mA; VcE = 18 V; Vo = 48 dBmV d ye ol ae 
: eae cm < —57 dB 
= : 7 . ex typ —93 dB 
Ic = 80 mA; Veg = 18 V; Vg = 32 dBmV dem 2 389 aB 
Intermodulation distortion at f(y + q - r) = 194,25 MHz 
Ic = 80 mA; VcgE = 18 V; Vg = 60 dBmV dim typ. —64 dB 
Broadband power gain ; 
i 7 > 8 dB 
Ic = 80 mA; VcE = ve Gp typ 9 dB 
Noise figure at f = 200 MHz 
= “ typ... 9 dB 
Ic = 80 mA; Veg = 18 V F < 10 dB 
Second harmonic distortion at fin + q) = 210 MHz 
Ic = 80 mA; Vcr = 18 V; Vg = 48 dBmV d9 typ. —62 dB 


MECHANICAL DATA see page 2. 
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MECHANICAL DATA 


Fig. 1 TO-39 
Collector connected to case 








Dimensions in mm 


Yost 
t 7 max 
85 ——— 
max 





a 66 ple 127» 


max min 7259322.1 


Maximum lead diameter guaranteed only for 12,7 mm. 


Accessories: 56245 (distance disc). 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) note 1 
Collector-emitter voltage (Ree = 10 £2) note 2 
Collector-emitter voltage (open base) note 2 
Emitter-base voltage (open collector) note 3 
Collector current (d.c.) 
Collector current (peak value); f > 1 MHz 
Total power dissipation 

up to Tamp = 25 OC 

Upto Tah = 1252C 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE (note 4) 
From junction to ambient in free air 


From junction to mounting base 


Notes 
1. At Ic = 100 pA. 
2.Atic= 10 mA. 


3. Atle = 100 pA. 
4. K/W is SI unit for °C/W. 
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VcBO max. 30 
VCER max. 35 
VCEO max. 25 
VEBO max. 3 
Ic max. 150. 
lem max. 300 
Prot max. 0,7 
Prot max. 1,5 
Teka 65 to + 200 
Tj max. 200 
Rth j-a = 250 
Rth j-mb i 50 


K/W 
K/W 





Silicon planar epitaxial transistor 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
le =O; Veg = 20V 
D.C. current gain (note 1) 
Ic = 50mA; VcE = 20 V 
Ic = 150 mA; Veg = 20 V 


Transition frequency at f = 500 MHz (note 1) 
Ic = 80mA; Veg = 20 V 
Ic = 150 mA; Veg = 20 V 


Collector capacitance at f = 1 MHz 
le=lg=O Veep 260 

Feedback capacitance at f = 1 MHz 
Ic = 10 MA; Veg = 20 V 


APPLICATION INFORMATION (see also test circuit on page 4) 
Measuring conditions: Ic = 80 mA; VcE = 18 V; Tamb = 25 OC 


Cross modulation (channel 13) (note 2) 
Vo = 48 dBmvV 


Vo = 32 dBmV 


Intermodulation distortion 
Vp = Vo = 60 dBmV at fo = 196,25 MHz 
Vq = Vo —6 cB at fq = 203,25 MHz 
Vr = Vo —6 dB at f, = 205,25 MHz 


Measured at F(p +. q — r) = 194,25 MHz 


Broadband power gain 


Noise figure at f = 200 MHz 


2nd harmonic distortion at f(p + q) = 210 MHz 
fp = 66 MHZ; fy = 144 MHz; Vo = 48 dBmvV 


Notes 


1. Measured under pulse conditions. 


2. In 12-channel measuring equipment; channel 13 unmodulated. 


Vo = output level/signal, in accordance with NCTA measuring standard. 
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\ 
a 50 
eS 30 
> 30 
typ. 3,5 
Ly 0: 3,5 
typ. 3,5 
typ. 1,6 
typ. —61 
< —57 
typ. —93 
a —89 
typ. —64 
8 
typ. 9 
typ. 9 
< 10 
typ. —62 
< —56 


uA 


GHz 
GHz 


pF 


pF 


dB 
dB 


dB 
dB 
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APPLICATION INFORMATION 


2700 L3 1,2nF 
| 


LS 


o— ‘<@ LUT 19 1,2nF 
750 <+— | . 
“ 18 = 75.20. 
L4 
1 160. 3 


+Vep50 . O+Vec 
1,2nF 1,20F 


ik ai 7Z67491 


Fig. 2 CATV test circuit. 
Frequency range 40 to 300 MHz 
Power gain Gp typ. 9 dB 


L1= 2 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 3 mm 

L2= 5 wH Ferroxcube coil (cat. no. 3122 108 20153) 

L3= 3 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 4,7 mm 

L4 = 19 turns enamelled Cu wire (0,3 mm) on Ferroxcube core (cat. no. 4322 020 91001) 
L5= 2 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 3 mm. 
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THE BFR96S IS RECOMMENDED BFRI6 
FOR NEW DESIGN 





SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a subminiature plastic transfer-moulded T-package. 

It is primarily intended for use inu.h.f. and microwave amplifiers such as in aerial 
amplifiers, radar systems, oscilloscopes, spectrum analysers, etc. 

The transistor features very low intermodulation distortion and high power gain; thanks 
to its very high transition frequency, it also has excellent wideband properties and low 
noise up to high frequencies. 








QUICK REFERENCE DATA 







Collector -base voltage (open emitter) : Vcpo max. 20 V 
Collector-emitter voltage (open base) VcEQ max. i> <V 
Collector current (d.c.) Io max. 75 mA 














Total power dissipation up to Tay, = 60 "CG Prot max. 500 mW 

Junction temperature Tj max. a e 

Transition frequency at f = 500 MHz 
Ic = 50 mA; Vep = 10 V frp typ. & MOHZ 

Feedback capacitance at f = 1 MHz — 
Ic = 10 mA; Veg = 10 V; Tamp = 25 °C Cia z 1,4 pF = 

Noise figure at optimum source impedance — 
I@2 50. mAs VOR 210 Vet = 500. MHZ Tay pe250C F typ. 3,3 dB a 


Max. unilateral power gain (see page 3) 








Ic = 50 mA; Veg = 10 V; f = 500 MHz; Tamb=29°9C 3 = Gm + 
Intermodulation distortion at Tamb = 29 °C 

To = 90 mA; VcRk = 10 V; Ry, = 75 82; Vo = 500 mV 

fip+q-r)* 493,25 MHz (see page 4) dim 
MECHANICAL DATA Dimensions in mm 
Fig, 1 SOT-37. ' 
Connections 
1. Base 
2. Emitter 
3. Collector 

: <_—— 











‘| 
v ine 
of 0,24 max . #-1,05 max 


27 
max 


1,2 max-> 


7273904.3 








(1) = type number marking. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 

Collector-base voltage (open emitter) VcRBO max. 20 V 
Collector-emitter voltage (open base) VcCEO max. 1s: “V 
Emitter-base voltage (open collector) VEBO max. 3,0 Vv. 
Currents 

Collector current (d.c.) Iq max. 75 mA 
Collector current (peak value); f > 1 MHz IcmM max. 150 mA 


Power dissipation 


Total power dissipation up to Tap = 60 °C 
mounted on a fibre-glass print 


of 40 mm x 35 mm x 1,5 mm Prot max. 500 mW 


Temperatures 


Storage temperature T ~65 to+175 °C 


Junction temperature | Tj max. Ly SC 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a fibre-glass print 
of 40 mm x 35 mm x 1,5 mm Rthj-a = 0,23 °C/mW 


Requirements for fibre-glass prini | Dimensions in mm 


ee 35 





40 





1272664 


sae 

Less 

Single-sided 35 um Cu-clad epoxy fibre-glass print, thickness 1,5 mm. 
Tracks are fully tin-lead plated. 
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CHARACTERISTICS ee 


j729 °C unless otherwise specified 


Collector cut-off current 


Ip = 0; VcB = LO Icpo < 100) = «=6onA 
D.C. current gain 1) 
Ic =50 mA: Von = 10 V h : 2° 
CG 2 ’ GE = FE typ. 50 
_ 4 . 7 > 20 
Ic =75 mA; Vopr = 10V FE typ. 59 


Transition frequency at f = 500 MHz 1) 


> 4,0 GHz 

Ic = 50 mA; VCE S20 frp typ. 5.0 GHz 
| = 4,4 GHz 

Ic = 75 mA;VecR=10V - eG i. BS: ene 


Collector capacitance at f = 1 MHz 


Ip =le = 0; Vop = 10 V | Ce typ; Ino° wr 


Emitter capacitance at f = | MHz 


Ic =I¢ = 0; Veg =0,5V on typ. 6,5 pF 
Feedback capacitance at f = 1 MHz 
typ: Ley ae 
= e ’ a 7e-0 
Ic = 10 mA; Vop = 10 V; Tamb = 25 OC | Cre - Pa: oF 
Noise figure at optimum source impedance 
Ic = 50 mA; Vcr = 10 V; f = 500 MHz; Tamp = 25 OC is typ. 3,3 dB 
Ic = 50 mA; Vop = 10 V; £ = 800 MHz; Tamb = 25 OC 3 typ. 3,8 dB 
Max, unilateral power gain (Sye assumed to be zero) 
; | Ste 2 | 
Civ (42): =10 lo 
(1° |sie |2) (1 ~ [Soe |?) 


Ig = 50 mA; Vor = 10 V; f = 500 MHz; Tamp = 25 °C Gum typ. 15,2 dB «— 


ly Measured under pulse conditions, 
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CHARACTERISTICS (continued) 
Intermodulation distortion at Tamphb = 25 °C 
Ic = 50 mA; Veg = 10V;Rq_ = 75 Q 


Vp = Vo = 500 mV at fy = 495,25 MHz 
Vq=Vo- 6B at fg = 503,25 MHz 
Vr =Vo - 6 cB at fy = 505,25 MHz 


Measured at fy + q - x)= 493,25 MHz dim typ. -60 dB 


Intermodulation test circuit: 


15nH 2700. — InF 
| 


yeep el 


HO 


726781 





Oo 
oO 
[a 
Li. 
co 





7272655 


7Z72659 





























10V 
25°C 





i a 
a 
pa i 
i a a 
i nO 
eo 
i et a a a 
i a a a 
a i a a a i 





7289152 


7272658 


c= 


Pea ee fae TET a ea 
OPT T TTT TTP ttt ts 
2 a 





0. 
caace ssi Cc. 


=10V; 
V5 la 


Vo E 
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- Input impedance derived from 
input reflection coefficient sje 
co-ordinates in ohm x 50 





90° 
Veg =10V 
Ic = 50 mA 
Tamb = 29 °C 
\" 
180° 0° 
II" 
150° 
Reverse transmission coefficient sye 30 7272661 
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Vor =l0V 
Ic = 50 mA 


Tamb = 29 °C 










Output impedance derived from 
output reflection coefficient soe 
co-ordinates in ohm x 50 


Nill 


Vopr =l0V 
Ic = 50 mA 


Di OO 


7272660 





25] 





7272657 










Vee = 10V 
Ys = optimum 
f = 500 MHz 

Tea 25 








: He at 


To { 





| oe 


circles of constant noise figure 
7272654" : 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a plastic T-package, primarily intended for MATV applications. The device features 
excellent output voltage capabilities. 


QUICK REFERENCE DATA 


ns 


Collector-base voltage (open emitter) _ Vcso max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current {d.c.) Ic max. 100 mA 
Total power dissipation up to Tampb = 70 °C ie Prot ~max. 700 mW 
Junction temperature Tj max. 175 °C 
Transition frequency at f = 500 MHz | 
Ic = 70 mA; Veg = 10V | fy typ. 5 GHz 
Feedback capacitance at f= 1 MHz | | | 
Noise figure at optimum source impedance | ne 
Io = 70 mA; Vege = 10 V; f = 800 MHz; Tamp = 25 OC F typ. 4,0 dB — 
Maximum unilateral power gain : 
Ic = 70 mA; Vcg = 10 V; f = 800 MHz; Tamp = 25 OC GuM tyo. 11,5 dB 


Output voltage at dj,, = —60 dB (see Fig. 3) 
Io = 70 MA; Veg = 10 V; RL = 752; Tamp = 25°C 
Fi5+q—r) = 793,25 MHz Vo typ. 700 mV 


MECHANICAL DATA 
SOT-37 (see Fig. 1). 
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MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-37. 





A | j 
Connections | | | | 
+. Base : | | | 
2, Emitter | | 31 
3. Collector | are 
| | 
| 


















t— 5 1min —_ 
74 4 | | 
min | 
48 6,8 
max max 
} [ 
 '. | 
re 
. | 
i L ig. 
AUER v Hr te —— bd l wan a 
lindane | = > os 0,24 max oe t-1,05 max 
— 1,2 max —>| \t-— | TZT3904.3 
| ; 
ll Oe Tae 
max 


(1) = type number marking. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) Vcso max. 20 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Emitter-base voltage (open collector) 7 VeRBQ ~~ max. 3,0 V 
Collector current (d.c.) Ic max. 100 mA 
Total power dissipation up to Tamph = 70 9C 

mounted on a fibre-glass print (see Fig. 2) 

of 56 mm x 50 mm x 1,5 mm Prot max. 700 mW 
Storage temperature | T stg —65 to+ 175 °C 
Junction temperature Tj max, 175 ©C 
THERMAL RESISTANCE 
From junction to ambient in free air 

mounted on a fibre-glass print (see Fig. 2} | 

of 50 mm x 50 mm x 1,5 mm Rth j-a = 150 K/W* 


* K/W is SI unit for OCAW. 
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Silicon planar epitaxial transistor BFR96S 





Fig. 2 Requirements for fibre-glass print. (Dimensions in mm.) 
Single-sided 35 um Cu-clad epoxy fibre-glass print, thickness 
1,5 mm. Tracks are fully tin-lead plated. Shaded area is Cu. 


CHARACTERISTICS 
i225 °C unless otherwise specified 


Collector cut-off current 


le =0; Veg = 10V ICBO — 100 nA 
D.C. current gain* | ys 

ic = 70 mA; Vcrg = 10 V hee a - 25 
Transition frequency at f = 500 MHz | 

Ic = 70 MA; Veg = 10 V ap typ. 5 GHz 
Collector capacitance at f = 1 MHz 

lE=1lg=0; Vep=10V Ce. typ. 1,5: DE 
Emitter capacitance at f = 1 MHz 

Ic = le =0; Veg =0,5V | Co typ. 6,5 pF 
Feedback capacitance at f = 1 MHz 

lc = 0; Vege = 10 V; Tamp = 25 OC Cre typ. 1 pF 
Noise figure at optimum source impedance 

lo = 70 mA; Veg = 10 V; f = 800 MHZ; Tarp = 25 OC F typ. 4,0 dB 
Maximum unilateral power gain (s-p assumed to be zero) 

Guy (in dB) = 101 | Stel! 

in = og ————_.- 
eM 9 (t=Isiel2) (1—I8pel”) | 
lc =70 mA; Veg = 10 V; f = 800 MHz; Tamb = 20 °C GUM typ. 11,5 dB 


_* Measured under pulse conditions. 
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s-parameters (common emitter) at Veg =5 V 
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0,75/ —41,50 
0,62/—128,1° 
0,55/—174,6° 
0,56/+ 158,79 
0,58/+ 146,79 
0,61/+ 135,59 


0,60/ —59,19 
0,54/—146,1° 
0,50/+ 175,89 
0,52/+ 152,49 


—0,53/+ 141,00 


0,56/+ 130,79 


0,39/—105,6° 
0,44/—168,4° 


0,46/+ 165,19 


0,48/+ 145,40 
0,51/+'135:6° 
0,53/+ 126,29 


0,37/—129,3° 
0,43/—174,7° 
0,45/+ 162,49 
0,48/+ 143,49 
0,50/+ 134,39 
0,52/+ 124,99 


0,38/—141,79 
0,43/—177,6° 
0,46/+ 161,2° 
0,49/+ 143,19 
0,49/+ 133,59 
0,52/+ 124,1° 











0,026/+ 69,19 
0,064/+ 41,99 
0,087/+ 47,0° 
01.15) 56,59 
0; 1 36/+'59/2° 
0,159/+ 61,79 


0,022/+ 64,19 
0,050/+ 49,4° 
0,087/+ 59,39 
0,129/+ 63,79 
O/157/+ 63,92 
0,186/+ 63,3° 


0;015/+60,7° 
0,041/+ 65,9° 
0,094/+ 70,3° 
0,146/+ 69,29 
0,175/+ 66,69 
0,206/+ 64,29 


0,013/+ 63,49 
0,040/+ 71,5° 
0,095/+ 72,79 
0,151/+ 70,19 
0,182/+ 67,49 
0,215/+ 64,89 


0,011/+ 65,1° 
0,040/+ 73,79 
0,095/+ 73,99 
0,150/+ 70,6° 
0,186/+ 67,7° 
0,218/+ 65,00 








| 










15,1/+ 155,29 
7,1/+ 106,9° 
3,2/ + 79,89 
2,1/ +65,0° 
1,7/ + 56,69 
1,4/ + 48,99 


24,3/+ 147,29 
9,1/+ 100,79 
3,9/ + 78,6° 
20) 65,89 
aut 58,02 
1,7/ +51,2° 

39,6/+ 133,39 
11,1/ +94,30 
4,7/ +77,3° 
3,0/ + 66,5° 
2.5) +680;1° 
2,1/ + 54,00 


 44,6/+ 127,89 


11,5/ +92,5° 
4,8/ + 76,8° 
3,1/ +66,5° 
2,5/ +60,49 
2,1/ + 54,69 


46 9/+ 124,99 
11,6/ +91,6° 
4,9/ + 76,5° 
3,1/ + 66,4° 
2,5/ + 60,20 
2,1/ +54,6° 








Soe 


0,93/ —17,4° 
0,53/ —43,3° 
0,40/ —53,29 
0,39/ —63,29 
0,39/ —72,5° 
0,39/ —83,0° 


0,86/ —26,6° 
0,38/ —54,79 
0,27/ --62,8° 
0,27/ —72,29 
0,27/ —80,79 
0,27/ --90,9° 


0,69/ —44,1° 
0,23/ —78,2° 
0,16/ ~88,4° 
0,16/ —98,3° 
0,16/—109,3° 
0,17/-119,79 


0,62/ —51,4° 
0,19/ —89,2°. 
0,14/--101,59 
0,14/—111,5° 
0,14/~-121,59 
0,15/—130,7° 


0,57/ —55,8° 
6,18/ —96,39 


0,13/—109,5° 
0,13/—120,79 
0,14/—126,2° 
0,15/-—-135,3° 


Silicon planar epitaxial transistor 


s-parameters (common emitter) at Veg = 10 V 
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Sie 

0,77/ —38,9° 
0,62/—124,0° 
0,54/—172,5° 
0,55/+ 159,9° 
0,56/+ 147,20 
0,58/+ 135,9° 


0,62/ —54,5° 
0,53/—142,3° 
0,48/+ 177,69 
0,50/+ 153,2° 
0,52/+ 142,39 
0,54/+ 131,89 


0,41/ —94,49 
0,42/—164,6° 
0,42/+ 167,09 
0,45/+ 146,60 
0,47/+ 136,69 
0,49/+ 126,30 


0,36/—114,4° 
0,40/—171,0° 
0,41/+ 163,99 
0,44/+ 144,79 
0,47/+ 135,39 
0,49/+ 125,29 


0,35/—125,4° 
0,40/—173,7° 
0,41/+ 162,69 
0,44/+ 144,19 


'0,46/+ 134,69 


0,48/+ 124,19 





0,023/+ 69,19 
0,059/+ 43,19 
0,081/+ 48,0° 
0,106/+ 57,8° 
0,126/+:61;,5° 
0,150/+ 64,49 


0,020/+ 64,99 
0,046/+ 49,6 
0,080/+ 59,4° 
0,118/+ 64,0° 
0,143/+ 64,19 
0,168/+ 64,39 


0,014/+ 62,29 
0,039/+ 65,59 
0,087/+ 70,49 
0,136/+ 69,39 
0,166/+ 67,2° 
0,196/+ 65,0° 


0,012/+ 62,7° 
0,038/+ 70,4° 
0,090/+ 72,40 
0,140/+ 70,19 
0,168/+ 67,30 
0,197/+ 65,0° 


0,012/+ 63,6° 
0,038/+ 72,79 
0,09 t/=73,2° 
0,143/+ 70,29 
O7.175/+67,3° 
0,200/+ 64,89 














15,2/+ 156,29 
7,4/+ 108,3° 
3,4/ +80,8° 
2,2/ + 65,99 
1,8/ + 57,59 
1,5/ + 50,19 


- 24,5/+ 148,70 


9,6/+ 102,0° 
4,2/ +79,4° 
2,7/ +66,4° 
2,2/ +59,19 
1,8/ +52,4° 


40,9/+ 135,09 
11,8/ +95,19 
4,9/ +77,99 
3,2/ + 67,19 
2,6/ +60,6° 
2,2/ + 54,6° 


46,5/+ 129,6° 
12,3/ F93)1% 
Bly er 
3,3/-+66,7° 
2,7/ +60,8° 
2,3/ + 55,20 


49,1/+ 125,79 
12,4/ +92,0° 
5,2/ +76,7° 
3,3/ + 66,49 
2,7/ + 60,29 
2,3/ + 54,69 
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Soe 


0,93/ —15,4° 
0,57/ —38,0° 
0,45/ —46,8° 
0,43/ —57,19 
0,43/ —64,9° 
0,42/ —74,79 


0,87/ —23,5° 
0,42/ —47,8° 
0,31/ —54,2° 
0,31/ —63,5° 
0,31/ --70,09 
0,30/ —79,5° 


0,72/ —39,2° 
0,25/ —64,5° 
0,19/ —71,1° 
0,18/ —79,1° 
0,18/ —83,8° 
0,17/ —95,1° 


0,63/ —45,7° 
0,20/ —71,4° 
0,16/ —79,7° 
0,15/ —86,0° 
0,14/ —95,3° 
0,14/—106,6° 


0,58/ —49,5° 
0,18/ —74,8° 
0,15/ —82,0° 
0,14/ —87,4° 
0,13/ —95,3° 
0,13/—109,5° 





BFR96S 





Output voltage at dj, = —60 dB (see Figs 3 and 5) 
(DIN45004B, par. 6.3: 3-tone) 
Ic = 70 mA; Veg = 10 V; RL = 75 Q; Tamp = 25 OC 
Vp = Vo at dim = —60 dB; fp = 795,25 MHz 


Vqg = Vo —6 GB; fg = 803,25 MHz 
Measured at f(n+q—r) — = 793,25 MHz Vo typ. = 700 mv 


Second harmonic distortion (see Figs 3 and 6) 
Ic = 70 MA; Veg = 10 V; RL = 75 2; Tamb = 25 OC: 
Vp = Vo = 316 mV = 50 dBmV; fy = 250 MHz 
Vq = Vo = 316 mV = 50 dBmV; fy = 560 MHz 











measured at f(p+q) = 810 MHz dg typ. —52 dB 
Z2,2nr 
2.20F — +Vcc 
+Vpp —— y 
7 Ls 
€ f 10kQ 
L2 
" 10 nF i nF 
L1 i 2002 — [}——o 752 
1582 = : : i@ we 
T.ULT. 
T nk 1 pF Nan 
t5pr | 
27.0) | 27.9.| | —4,7pFo7 
7; y, y, 7Z89151 


Fig. 3. Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1= L3 =5 wH micro choke 
L2 = 1% turns Cu wire (0,4 mm); internal diameter 3,0 mm; winding pitch 1 mm 
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Fig. 4 Vege = 10 V; Ie = 70 MA; Tamp = 25 OC. 
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Intermodulation distortion (Fig. 5) and 
second harmonic distortion (Fig. 6) are 
measured in MATV circuit (see Fig. 3). 


Fig. 5 Veg = 10 V; Vg = 700 mV = 56,9 dBmV; 


f(p+q—r) = 793,25 MHZ; Tamb = 25 OC. 


Fig. 6 Veg = 10 V; Vg = 316 mV = 50 dBmV; 
f(p+q) = 810 MHZ; Tampb = 25 °C. 
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Voce = 10 V; lc = 70 mA; 
Tamb = 25 9C. 


Conditions for Figs 7 and 8: 


os 





Fig. 7 pedance derived 
flection coeffi 
d m x 50. 
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Fig. 12 Ie = 1g =0; f = 1 MHz; Tj = 25 9C, 
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Fig. 13 Voce = 10 V; f= 500 MHz; T;=25°C. Fig. 14 Circles of constant noise figure. 
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Voce = 10 V; Ic = 70 mA; f = 800 MHz; 
Tamb = 25 ©C; typical vaiues. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a subminiature plastic transfer-moulded T-package. 

It is primarily intended for use in u.h.f. low power amplifiers such as in pocket phones, 
paging systems, etc. 

The transistor features low current consumption (100 pA - i mA); thanks to its high tran- 
sition frequency, it also has excellent wideband properties and low noise up to high fre - 
quencies. ) 






























QUICK REFERENCE DATA I 
Collector-base voltage (open emitter) VOBO max. 8 V 
Collector-emitter voltage (open base) VCEO max. > | 
Collector current (d.c.) re max. 2,5 mA 
Total power dissipation up to Tamb = 135 °C Prot max. 30 mW | 
Junction temperature ae max. 150 °C | 
Transition frequency at f = 500 MHz | 
le] mAs Ven ey fp typ. 2.3 GHz | 
Feedback capacitance at f = 1 MHz | 
le PAV Cpa Ve a Se Cre < 0.4 pk 
Noise figure at optimum source impedance | | 
Ic = 1 mA: Vop = 1V;£ = 500 MHz; Tamb = 25 0C E typ. 3.8 dB | 
Max. unilateral power gain (see page 3) — 
1h ae Vi Se Vas 200 MZ hai 2 GUM typ. 17 dB 
MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-37. i | | 
Connections 
1. Base 
2. Emitter 
3, Collector 























r— 0,24 max = “1,05 max 


7273904.3 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages 

Collector-base voltage (open emitter) VcRBO max. 8 V 
Collector-emitter voltage (open base) _ VCEO max. > V 
Emitter-base voltage (open collector) VEBO max. Z Vv 
Current 

Collector current (d.c.). Ic ' max. 230 mA 
Collector current (peak value; f > 1 MHz) , ICM max. 5,0 mA 


Power dissipation 


Total power dissipation up to Tamb = 135 °C Prot max. 30 mW 
Temperatures 

Storage temperature Tstg -65 to +150 eC 
Junction temperature a1 max. 150 OC 
THERMAL RESISTANCE 


From junction to ambient in free air 


mounted on a glass-fibre print *) = 
of 40 mm x 25 mm x 1 mm  Rthjea = 0,5 °C/mW 


*) Requirements for glass-fibre print 


(dimensions in mm) 
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2 February 1943 
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CHARACTERISTICS Tj = 25 °C unless otherwise specified 
Collector cur-oif Current 
In = 0; VcB=5V . ICBO x 50 nA 
D.C. current gain 1) 
e 20 
— id mo. 1 
ne we ee Y BE typ. 30 
7 | > 20 
[ec “Lama. Vv. a ¥ h 
C m1 GE FE typ. 40 
Saturation voltages << 


Ic =10uA;Ip= pA 
Io = 1 mA:Ip=0,1 mA 


Transition frequency at f = 500 MHz l) 
oa, PA) GZ 


Ic =lmA;Vocrp=lVvV _ fy typ. 2,3 GHz 


Collector capacitance at f = 1 MHz 


Le Slee V ep = 0.57 | Ce < 0,55 pF 


Emitter capacitance at f = 1 MHz 


Ic =I, =0; Veep =0 Ce = .O.8d¢ i 


Feedback capacitance at f = 1 MHz 


Noise figure at optimum source impedance 
Io = 0.1 mA; Vop = 1V; £= 500 MHz; Tamb = 25 °C i ype. “50° =db 
Ic = 1mA; VoR =1V; f= 500 MHz; Tamb = 25 OC i type. 898 dBi 


Max. unilateral power gain (Sre assumed to be zero) 

Ste |* 
Gum (in dB) = 10 log —-H________ 
(1 ~ |sie |)(1 - | soe] 4) 


Ic =1 mA; Veg =1V; f= 200 MHz; Tamb = 25 °C GUM typ. 24 dB 
Ic = 1 mA; Vck =1V; f= 500 MHz; Tamb = 25 OC GUM typ. 17 dB 
Ico =1mA; Vor =1V; f= 800 MHz; Tamph = 25 OC GUM typ. 11 dB 


1) Measured under pulse conditions. 
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2.5 i i 
0 
1074 107! 1 Ic (mA) 10 
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— Voerpe=lyv 


rt, W 


a 


Ic =i mA 
tb = 25 oC 





Input impedance derived from 
input reflection coefficient Sje 
coordinates in ohm x 50 


VcE=1V 
Io=l mA 
Tamb = 25 oC 


fo] 5 
¢ o 
6 | February 1973 








SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N multi-emitter transistor in a TO-39 metal envelope, with the collector connected to the case. 

The transistor has extremely good intermodulation properties and a high power gain. It is a ruggedized 

version of the BFW16, which it succeeds. It is primarily intended for: 

— Final and driver stages of channel and band aerial amplifiers with high output power for bands I, II, 
[Il and IV/V (40—860 MHz). 

— Finai stage of the wideband vertical amplifier in high speed oscilloscopes. 


QUICK REFERENCE DATA 




















Collector-base voltage (open emitter; peak value) VCBOM max. 40 V 
Collector-emitter voltage (open base) VCEQ max. Zo: ov 
Collector current (peak value; f > 1 MHz) Icom max. 300 mA 
Total power dissipation up to Tmph = 125 9C Prot max. 1,5 W 
Junction temperature Tj max. 200 °C 
Feedback capacitance at f = 1 MHz — 

Ic = 10 MA; Veg = 15 V | Cre typ. iy ee = 
Transition frequency — 

Ic = 150 mA; Vcr = 15 V; f = 500 MHz fF typ. 1,2 GHz 
Power gain (not neutralized) MHz 

Ic = 70 mA; VcF = 18 V Gp dB 
Output power 

dim = —30 dB; VSWR at output < 2; 

Ic = 70 mA; Vee = 18 V . Po mW 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
Fig. 1 TO-39. 

amax 
8,5 a 
max 
te | 
fe. 6.6 sale 124) a 
max min 72593221 











Viaximum lead diameter is guaranteed only for 12,7 mm. 


Accessories: 56245 (distance disc). 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 


Collector -base voltage {open emitter; peak value) 


Collector-emitter voltage (RBE < 50 £2) peak value 


Collector-emitter voltage (open base) 


Emitter -base voltage (open collector) 


Currents 
Collector current (d.c.) 


Collector current (peak value; f > 1 MHz) 


Power dissipation 


Total power dissipation up to Tmp = 125 PC 


‘Temperatures 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 
From junction to mounting base 


From mounting base to heatsink 
mounted with top clamping washer 
of 56218 and a boron nitride washer 
for electrical insulation © 


Ig =10mA. 


VCBOM 
VCERM. 
VCEO 
VEBO 


Rth mb-h 


max. 


max. 


Max. 


INax. 


max. 


Max. 


max. 


40 V 
40 vl 
25. Ved) 
2 V 

150 mA 

300 mA 

1.5 W 


-65 to+200 °C 


max. 


200. 2C 

250 °C/W 
50° VCs w 

Lid PC PW. 
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CHARACTERISTICS Tj = 25 OC unless otherwise specified 
Collector cut-off current 


i = 05 VERB = 20 V 3-44 = 1509 . ICBO < 20 UA 


Knee voltage 


Ic = 100 mA; Ip = value for which 
ie = L1O-masat Vopr V¥ VCEK a Q.75 V 





Vecek! Vcel¥) 7208887 


D.C, current cain 


Io = SO mA; Vepz5V her > 25 

lee JOON; VCR Soe Y, hFR > 25 = 
Transition frequency — 

Iq = 150 mA; Veg = 15 V; f = 500 MHz fr typ. 1.2 GHz 


Collector capacitance at f = 1 MHz 


Ip =e = 0: VopzIsvV ov < 4 pF 


Feedback capacitance at f = 1 MHz 


la = 10 MA; Vay = 15. V3 Tamb = 25 °C Cre (ys, “lef -DpP 


C 
Noise figure at f = 200 MHz 
Iq = 30 mA; VCE = 15 V3 Rg = 75 Q5 Tamp 725 CC Er < 6 dB 


Power gain (not neutralized) 





fo = 70 mA; VcR = 18 V3 Tamb = 25 OC Gp 
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CHARACTERISTICS (continued) 
Intermodulation characteristics 


lL... Output power at f = 200 MHz; "Tayah = 25 °C 


le FOS Vig LEV ON nous Rea at OulTpUL <2 
fp = 202 MHz; f, = 205 MHz; dim = —30 dB 


= ik 
measured at f(2q-p) = 208 MHz (Channel 9) P pe ony 


O typ. 150 mW 
Vest circuit: 


eh 
[i BFWI6A 


i 
one ae 39pF a) zs La, ues 


Ro =50cu 


470.0 


“A : J 


Pit Sg Sata 72088891 ~~ 
VK 200-10/4.B 


Coil data: 


Li = 3 turns silver plated Cu wire (1.4 mm); winding pitch 2.7 mm; 
int. diam. 8 mm; taps at 0.5 turn and 1.5 turns from earth. 

L2 = 5.5 turns silver plated Cu wire (1.4 mm); winding pitch 2.2 mm; 
int, diam. 8 tims 

L3 = 3 turns silver plated Cu wire (1.4 mm); winding pitch 3.3 mm; 
int. diam. 8 mm. 

L4 = 5.5 turns silver plated Cu wire (1.4 mm); winding pitch 2.2 mm; 
inte drat: Lani. 


MES 
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CHARACTERISTICS (continued) 
Basis of adjustment 


The intermodulation at an intermodulation distortion of -30 dB is caused by h.f. 
output current - voltage clipping. 
The maximum undistorted output power is realised, if 


a. Current and voltage clipping take place concurrently. 
This occurs if 


_, VCE. VCEK 


1G 


3 


ne 


in which Vcr, is the high frequency knee voltage. 


b. The h.f. collector current is as small as possible. 
Tis. 1S 60 1 SC [= Cee: . 
in which Coe is the output capacitance of the transistor at short circuited input. 


For maximum output power at an intermodulation distortion of ~30 dB, the (experi- 
mentally found) values of Ry, and Cl, are: 
Ry, = 220 8&2; Cy, = -5.6 pF. 


Cas is found by 4pF of the transistor and 1.6pF by the mounting system concerning 
of a borium nitride washer between the envelope of the transistor and the chassis. 
See also page 10, note l. 


Adiustment procedure 


1. Remove the transistor and connect a dummy consisting of a 220.€2 resistor in 
parallel with a 5.6 pF capacitor between the collector and emitter connections 
of the output circuit. 


= 


2. Tune and match the output circuit for zeroreflection at 205 MHz (V.S.W.R.=1). 
After this adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit for max~ 
imum power gain and good band pass curve. 
The V.S.W.R. of the output will then, in most cases, be < 2 over the whole 
channel. 
Corrections can be made by tuning L2; this will not disturb the band pass curve. 
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CHARACTERISTICS (continued) | 
Intermodulation characteristics 


2. Output power at f = 800 MHz; Tamb = 25 OC 


ee 


Ic = 70 mA; VCE = 18 V; V.S.W.R. at output < 2 
fp = 798 MHz; La 802 MHz; dim = -—30 dB 





: 2 70 mW 
measured at f(2q-p) = 806 MHz (Channel 62) . Po ae ean 
Test circuit: | | 

- ae 

l2pF BFWI16A[ | 1 

2.2 pF i | 
| = , F; 12pF oa 
| 12pF 
x 5600. | 15k | 
nso ; | Joo. 

| Se | 
; | | 24V 
7 —MKerope _L15nF | 

VK200-10/46 ~~ 7210907 


Coil data: 
= 25 mm x 7 mm x 0,85 mm silver plated Cu strip 
Tap of the input at 5 mm from earth. 
12 = 13 turns enamelled Cu wire (0.6 mm); int. diam. 8 mm 
L3 = 1,5 turns Cu wire (1.3 mm); int. diam. 8 mm 


! 


Basis of adjustment 


At 800 MHz no dummy can be used to adjust for optimum collector load because at 
these frequencies the impedance transformations of a dummy are too high. A small 
signal at the mid-channel frequency of 802 MHz is fed to the input and increased 
until clipping occurs; that is, until the output power no longer increases linearily 
with the input signal. This clipping can be eliminated by tuning the output circuit, 
thereby making the output power equal to | 
_ IcMce-Vcex) _ 
i eee 480 mW. 
The output circuit is adjusted for minimum intermodulation if the input signal is as 
small as possible at P, = 480 mW. 
With this adjusting method care must be taken, that the transistor is not destructed 
by second breakdown (the voltage swing may not exceed the rated VoprR value). 
Therefore as soon as clipping occurs, the increase of the input signal should be 
stepped until the clipping has been eliminated. After this adjustment has been made 
no further change may be made in the output circuit. | 
Adjust the input circuit for maximum power gain and good band pass curve. ‘The 
V.S.W.R. of the output is then < 2 over the whole channel. , 
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|A=mounted with a boron nitride HHH aoe ig adjacent! 
| washer onan infinite heatsink Ic pat te LY ms 7 : 
|B =mounted with a boron nitride MACCOLL EEE cae 

me SRRERE | ae ae 
et, oe PEE 

(w)l 50 cm¢ (e.g. chassis) \ Pt 
pA fens 

2| see also adjacent graph A Soe Baa! eie 
| S2eRe 
Ses ser 
Taaeneeeee 
td og bf 
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T 


i = Region of permissible operation under all base-emitter conditions and at ail 
frequencies, including d.c. 


Ii = Additional region of operation at f > 1 MHz. 


eS 


Ili = Operating under pulsed conditions is allowed, provided the transistor is cut-off 
with Rep < 50 Qandf> 1 MHz. 
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APPLICATION INFORMATION 


Performance of channel- and band amplifiers 1) 






channel | channel 
4 9 53 
Frequency range 61-68 |202-2091742~-750 | 47-68 


Transistor used in 
final stage BFWI6AIBFW16A|BFWI16A |BFW16A| BFWI16A |BFWI16A) 
driver stage | — BFW16A | 

| second stage BFY90 | 

| first stage BFY90 |BFY90 | BFY90 |BFY90 | BFY90 


Output power at 


channel 















dj, = -30dB | 1502) | 1502) | 100 mW 
dim = 750 dB 30 mW 
dim = -60 4B | | | 10 10 |mW 
| Power gain 50 | 44 | 26.5 Sd 43 39 |dB 
| Noise figure 7 | 6 Fc} 
| 
; 
| 





— ;V.b-W.R. over the | 
comin | whole channel or band | 
— | for the input 2 <2 f <2 
for the output 9 | <2 | 2 
| 
| Load impedance | 30 | 30 | 30 





[Source impedance | | 60 | 60 | 50 


!) Application information bulletins of all these amplifiers and a study of inter- 
modulation are available on request. 


2)V, = 2.2 V over Ry, = 30 Qor 
Vo= 3 V over Ry = 00.82. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N multi-emitter transistor in a TQ-39 metal envelope, with the collector connected to the case. 
The transistor has extremely good intermodulation properties and a high power gain. It is a ruggedized 
version of the BFW17, which it succeeds. It is primarily intended for final and driver stages of channel 
and band aerial amplifiers with high output power for bands |, I] and Ili (40—236 MHz). 


QUICK REFERENCE DATA 








Collector-base voltage (open emitter; peak value) Vecpom max. 40 V 
Collector-emitter voltage (open base) VCEQ max. 25 V 
Collector current (peak value; f > 1 MHz) lcm max. 300 mA 
Total power dissipation up to Tmp = 125 °C Prot max. 1,5 W 
Junction temperature qj max. 200 °C 
Feedback capacitance at f = 1 MHz 
Ic=10mA; Vce=15V Cre typ. 1,7 pF | 
Transition frequency — 
Ic = 150 mA; Vce = 15 V; f= 500 MHz aa typ. 1,1 GHz = 
Power gain (not neutralized) 
Ic = 70 mA; Voce = 18 V; f = 200 MHz Gp typ. 16 dB 


Output power 
djm = —30 dB; VSWR at output < 2; 


lo = 70 MA; Vege = 18 V Po typ. 150 mW 
MECHANICAL DATA | Dimersions in mm 
Collector connected to case | 
Fig. 1 TO-39. 
0,86 





| : 1 0,51 
4 >] max 
10° < 8,5 = ———— 
max max 
= | 
‘ | | . 
c | , | 
5,08 «| + 66 oa — ae | 7259322.3 





; mcx 


Maximum lead diameter is guaranteed only for 12,7 mm. 
Accessories: 56245 (distance disc}. 
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RATINGS Limiting values in accordance withthe Absolute Maximum System (IEC 134) 


Voltages 


Collector -base voltage (open emitter; peak value) VCBOM 


Collector-emitter voltage (RBE < 50 92) peak value Vorry 


Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Currents 
Collector current (d.c.) 


Collector current (peak value; f > 1 MHz.) 


Power dissipation 


Total power dissipation up to Typ = 125 PC 


‘Temperatures 
storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 
From junction to mounting base 


From mounting base to heatsink 
mounted with top clamping washer 
of 56218 and a boron nitride washer 
for electrical insulation 


1) ig = 10mA, 


VCEO 


VEBO 


max. 40 
max. 40 
max. 25 
max. 2 
max. 150 
max. 300 
max. Leo, 
—65 to +200 
max. 200 
= 250 
= 50 
= Lie 





1) 
ly 


oo. ee, Pe 


mA 


mA 


oC/W 
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CHARACTERISTICS Tj = 25 °C unless otherwise specified 
Collector cut-off current 


Ig = 0; Veg = 20 V; Tj = 150 °C ICBO < 20 uA 


Knee voltage 
Ic = 100 mA; Ip = value for which 


lo > LIA ay Cae VCEK = O.75 V 





VceEK] Vce(V) 7208887 


D.C. current gain 





Crs DO. TAS VG aD. V- hpr od Zo 
l@= 1s0 MA; VeGE =o ¥ hep > Zo 


Transition frequency 
Io = 150 mA; Vion LS? Vet S500 MHZ ig tye clel. (GHZ 


Collector capacitance at f= 1 MHz 


Ip = Ie = 0; Vop = 15 V Gs z 4 pF 


Feedback capacitance at f = 1 MHz 


Ic = 10 mA; Vop = 15 V; Tamb = 25 °C Cre tye Le) OF 
Power gain (not neutralized) 

Ic = 70 mA; VieR ig V : : | 

f = 200 MHz; Tamb = 25 °C Gy typ. 16 dB 
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CHARACTERISTICS (continued) 
Intermodulation characteristics 
1, Output power at f = 200 MHz; Tamb = 25 PC 


[Gs] 70 mAy VCE H1O VEN Ss Wa Re Bl -outpuL = 2 
fp = 202 MHz; fq = 205 MHz; dim = -30 cB | 
measured at f{(2q—p) = 208 MHz (Channel 9) Po typ. 150 mW 


Test circuit: 


LI 
=A es 


L3 
39pF 
12pF p L4 
_ “AER 


| eee | 1.5nF 





7208892. 


VK 260 -10/4B 


Cordata: 


Ll = 3 turns silver plated Cu wire (1.4 mm); winding pitch 2.7 mm; 
nt. diam. 8 mm; taps at 0.5 turn and 1.5 turns from earth. 

L2 = 5.5 turns silver plated Cu wire (1.4 mm); winding pitch 2.2 mm; 

nt. diam. 8 mm. 

3 turns silver plated Cu wire (1.4 mm); winding pitch 3.3 mm; ~ 

Nts Cian. Onin. 

L4 = 5.5 turns silver plated Cu wire (1.4 mm); winding pitch 2.2 mm; 
inte dian. J ims 


L3 
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CHARACTERISTICS (continued) 
Basis of adjustment 


The intermodulation at an intermodulation distortion of -30 dB is caused by h.f. 
output current - voltage clipping. 
The maximum undistorted output power is realised, if 


a. Current and voltage clipping take place concurrently. 
This occurs if 


VCE - VCEK 


Rj, = Ic 


in which VCRkK is the high frequency knee voltage. 


b. The h.f. collector current is as small as possible. 
Gnis-1Ss0: 1k =O aGoey * 
in which Coe is the output capacitance of the transistor at short circuited input. 


For maximum output power at an intermodulation distortion of -30 dB, the (experi- 
mentally found) values of Rj, and Cl, are: 

RZ, = 220 Q; CL, = -5.6 pF. 

Coe is found by 4 pF of the transistorand 1.6pF by the mounting system concerning 
of a borium nitride washer between the envelope of the transistor and the chassis. 


Adjustment procedure 


1. Remove the transistor and connect a dummy consisting of a 220 Q resistor in 
parallel with a 5.6 pF capacitor between the collector and emitter connections 
of the output circuit. 


2. Tune and match the output circuit for zero reflection at 205 MHz (V.S.W.R. =1). 
After this adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit for max- 
imum power gain and good band pass curve. 
The V.S.W.R. of the output will then, in most cases, be < 2 over the whole 
channel. 
Corrections can be made by tuning L2; this will not disturb the band pass curve. 
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——— = | 7208882 
A=mounted with a boron nitride see also adjacent 
Me ae ml graph 
washer on an infinite heatsink Ic = ee 

B =mounted with a boron nitride} (mA) a (I 

Prop), “WaoHe On) a ieotsiik ot SSS GSh NESS eRe 
(wy} 50 cm2 (e.g. chassis) SERRE faces 
Ho HAH tH 

Piece a eoediecenU eran? 200 ACE eee 
a | GER REE eee eee 
aaeea edie deena tea tliat ere ea 
ee 

Stns Cee Rea 

etn Tae Cae eee 

eee eae Sea eeaee 

Pees Bae S See 

stile iol en P] PT TT TY 

1 160 ON Sea eae 
FECEEEERNEEEEEEEEEE 

POONER 

seeee tay ee eeaa 

Bae CTT 
4 LJ 
0 100 Tamb(°C) 200 0 20 Vce(V) 40 
I = Region of permissible cperation under all base-emitter conditions and at all 


frequencies, including d.c. 


Il = Additional region of operation at f >1 MHz 


eae 


Ill = Operating under pulsed conditions is allowed, provided the transistor is cut-off 


with Rep < 50 82 andf>=1 MHz. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N multi-emitter transistor ina TO-72 metal envelope, with insulated electrodes and a shield lead . 
connected to the case. The transistor has very low intermodulation distortion and very high power gain. 
It is primarily intended for: 

— Wideband vertical amplifiers in high speed oscilloscopes. 

— Wideband aerial amplifiers (40—860 MHz). 

— Television distribution amplifiers. 


QUICK REFERENCE DATA 











Collector-base voltage (open emitter; peak value) VCBOM max. 20 V 

Collector-emitter valtage (open base) VCEO max. 10 V 

Collector current (peak value; f > 1 MHz) lem max. 100 mA 

Total power dissipation up to Tamp = 25 PC Prot max. 250 mW 

Junction temperature Tj max. 200 °C 

Feedback capacitance at f = 1 MHz — 
le@=2mA Vee= 5 V- Cre typ. 08 pF = 

Transition frequency — 
Ic = 50 mA; Vee = 5 V; f = 500 MHz ft typ. 1,6. GHz 


Power gain (not neutralized) f= 200/800 MHz 
Ic = 30 mA; Vee =5V Gp typ. 21} 7,5 dB 
intermodulation distortion 
Ic = 30mA; Voce =6 V; RL = 37,5 Q; 





Vo = 100 mV at fy = 183-MHz; | La 

Vo = 100 mV at fg = 200 MHz; 

measured at f(2g.p) = 217 MHz dim typ. -—60 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 





i Voss 
4.8 imax 
max 
y 


° a 5,3 ae 12,7 min ———~ 
max 72Z65579.2 





(1} = shield lead {connected to case). 


Accessories: 56246 (distance disc). + 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 
Collector-base voltage (open emitter; peak value) 
Collector -emitter voltage (open base) 

Ic = 10 mA | 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value; f > 1 MHz) 
Power dissipation 

Total power dissipation up to Tamb = 25 OC 
Temperatures 

Storage temperature 


Junction temperature 


_ THERMAL RESISTANCE 


From junction to ambient in free air 


From junction to case 


VCBOM 


VCEO 
VEBO 


fe 
Tom 


Ptot 


U sty 


. 


max. 20 
max. 10 
tax 2 
max. 50 
max. 100 
max, 250 
-65to +200 
max. 200 
= gat 

0.5 


mW 


is) C 


- BEW30 


CHARACTERISTICS s = 25 0C unless otherwise specified 
Collector cut-off current 
fe = 0; VOR = 10 Vv. Icpo  < 50 nA 


aA UT ae ot ey so 
D.C, current vain 


l= 2onn, Ver = 3 ¥ hee 20 

le om VCE eo ¥ bER 20 
Transition frequency 1) 

Ic = 50 mA; VCE = 5V;f = 500 MHz ft typ. 1.6 GHz 
Collector capacitance at f = 1 MHz 4) 

In = le =0; VcoBz5V Ce < 125° De 
Feedback capacitance at f = 1 MHz !) 

[62 2m as VCR = SV sd Cre yor Une pr 


Noise figure 1) 
l@e 2ns VCE 
f = 500 MHz; Rs 


if 


oV 
OO M2 


i 


_ Power gain (not neutralized) I) | 
Ic = 30 mA; VCE = 5 V3; Tamb = 25 °C 





Intermodulation distortion di) 
LG = BO WAG VCE R26: V5 Rigs 37. es Tag = 2 OC | 2 
Vo = 100 mV at fp = 183 MHz | 


Vo = 100 mV at fg = 200 MHz 
measured at f(2q-p) = 217 MHz dim typ. -60 dB 


Test circuit 





1) Shield lead grounded. 
2) Shield lead not connected. 
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+77 = 25°C 
Ng) MBE! Saba 


na typical values —. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a subminiature plastic T-package. It has a low noise over a wide 
current range, a very high power gain and good intermodulation properties. 

It is primarily intended for: 

~ Wideband aerial amplifiers (40 - 860 MHz) 

- Channel and band aerial amplifiers for band I, II, Hl and IV/V (40 - 860 MHz) 

- Television distribution amplifiers 

- Low noise wideband vertical amplifier in high speed oscilloscopes 


9 A A 


QUICK REFERENCE DATA 























Collector -base voltage (open emitter; peak value) VCBOM max. 
Collector -emitter voltage (open base) VCEQ max. 15 V 
Collector current (peak value; f > 1 MHz) ICM max. “30 mA 
Total power dissipation up to Tamb = 73 OC Prot max. 190 mW 
Junction temperature Tj Wiax, 150 Je 
Transition frequency at f = 500 MHz 
Ic = 25 mA; Vocp= 5 V | fap typ. 
Feedback capacitance at f = 1 MHz 
Ic = 2mA; Vof= S5V Cre typ. 
Noise figure at f = 500 MHz | 
Ic = 2mA;Vop= SV | B typ. 


Power gain (not neutralized) 
Ic = 10 mA; VoRg = 10 V; Tamb = 25 OC Gp typ. 
Output power at djm = —30 dB 
VSWR at output < 2; I¢ =10 mA; VcRp=10V Po typ. 





MECHANICAL DATA 
Fig, SO Te37, 
Connections 


1, Base 
2. Emitter 
3. Collector 











4,2 max—> & 7273904.3 








(1) = type number marking. 
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RATINGS Limiting values in accordance with the Ab solute Maximum System (IEC 134) 


| Voltages 
Collector-base voltage (open emitter; peak value) Vcpony 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Currents 
Collector current (dec.) Les 
Collector current (peak value; f > 1 MHz) | Icom 


Power dissipation 


Total power dissipation up to Tamb = 73 2C Peg 
Temperatures 

Storage temperature U ste 
Junction temperature T; 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a glass-fibre print *) 


of 40 mm x 25mm x l mm Rep eo 


*) Requirements for glass-fibre print 


(dimensions in mm) 














ro 15min 


2min 


oa 


7210717 


1) Atic = 10 mA 


5 > 
iat ical - yee _ 
TA _ Wyss 
eal lee 


Max, Zo. Vy 
max: 15 V 1) 
imax: Zuo - WV. 


max: 25 mA 


max 50 mA 


max. 190 mW . 


~65 to+150 °C 
max, 150 °C 


0.4 °C/mW 


September 1972 


CHARACTERISTICS Tye28 °C unless otherwise specified 


Collector cut-off current 


Ip = 0; Vop = 10 Vv Icpo = 50 «6nA 


Knee voltage 1) 
Ic = 20 mA; Ip = value for which 


Iq = 22 mA at Voep=lV VCEK =< OS TV 





oi yeni 
VCEK | NCE 7206816 


D.C. current gain 


lo. 2mA; Vor = 1 Vv her eS 150 
Iq = 25mA; Voz =1 Vv?) hpp > 20 
Transition frequency at f = 500 MHz | 
Ic = 2mA; Vop=5V frp typ. 1.0 GHz — 
lee 251A; Ven > svi) fy typ: 1n60- “GHz — 
Collector capacitance at f = 1 MHz 
Peele = 0e-V op = 10-N : Ce typo, Os pF 
Emitter capacitance at f = 1 MHz rs) 
t@ale= 03. View =e 0e5 Y. Ce typ:. 3 pF 
Feedback capacitance at f = 1 MHz | 
le@> 2k: Vora Oo Vi Tab = 20°C Cre typ. 0.6 pF 


Noise figure at f = 500 MHz 
Ic = 2mA; Vor = 5 V; Rg = 502; Tamb = 259C EF. typ. 4.0 dB 


Power gain (not neutralized) f = 200 | 800 MHz 
Ic = 10 mA; Vcr = 10 V; Tamp = 25 OC Gp typ. 23] 11 @ 


T) Measured under pulse conditions. 
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CHARACTERISTICS (continued) Tj = 25 °C unless otherwise specified 
Intermodulation characteristics 


1, Output power at f = 200 MHz; Tap = 25 OC 


lees LO mAs Veg = 10'V Va We Rs at outputs <2 
fp = 202 MHz; fg = 205 MHz; dim = -30 dB : 
measured at f(2q-p) = 208 MHz (Channel 9) - Ps typ. 8 mW 


Test circuit! 


InF = INF 24V 
7210711 


VK 200 - 10/4.B 


OE 


Coil data: 


T 


L1 = 3 turns silver plated Cu wire (1.4 mm); winding pitch 2.7 mm; 

int. diam. 8 mm; taps at 0.5 turn and 1.5 turns from earth. 

5.95 turns silver plated Cu wire (1.4 mm); winding pitch 2.2 mm; 

ity diaiis omnia 

L3 = 3 turns silver plated Cu wire (1.4 mm); winding DICH O43 Min: 
int. diam. 8 mm. 

L4 = 5.5 turns silver plated Cu wire (1.4 mm); winding pitch 2.2 mm; 

lity ‘dary enim. 


2 


iF 
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CHARACTERISTICS (continued) 
Basis of adjustment 


The intermodulation at an intermodulation distortion of -30 dB is caused by hts 
output current - voltage clipping. 
The maximum undistorted output power is realised, if 


a. Current and voltage clipping take place concurrently. 
This occurs if 
VCE VODK 


Ic 
in which Vcpx is the high frequency knee voltage. 


, 


RL = 


b. The h.f. collector current is as small as possible. 
This is so if -Cy =+Coe¢, 
in which Coe is the output capacitance of the transistor at short circuited input. 


For maximum output power at an intermodulation distortion of —30 dB, the (exper- 
imentally found) values of R1, and Cl, are: 
Ry, = 820 Q; Cy, = -1.0 pF 


Adjustment procedure 


1. Remove the transistor and connect a dummy consisting of a 820 (2 resistor in 
parallel with a 1.0pF capacitor between the collector and emitter connections of 
the output circuit. 


2. Tune and match the output circuit for zero reflection at 205MHz (V.S.W.R. =1). 
After this adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit for max- 
imum power gain and good band pass curve. 
The V.S.W.R. of the output will then, in most cases, be < 2 over the whole 
channel. 
Corrections can be made by tuning L2; this will not disturb the band pass curve. 
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CHARACTERISTICS (continued) Tj = 25 °C unless otherwise specified 
Intermodulation characteristics 


2. Output power at f = 800 MHz; Tamp = 29 °C 


lee 10 mA SN Cp a0 V; V.S.W.R. at output < 2 | 
fy = 798 MHz; fg = 802 MHz; dim = —-30 dB 


measured at £(2q-p) = 806 MHz (Channel 62) | Po typ. 8 mW 

470 iL 

BEW92 i 
7 link 
% 220pF 
12pF | 
Re=50.0 12pF 12pF 
ot od 470pF 
, +, 
a \SnF Cea 


7210713 


VK 200-10/4B 


Coil data: 
Ll] = 24 mm x 6mm x 0.5 mm silver plated Cu strip. 
Tap of the input at 5mm from earth. 
L2 = 15mm x 6mm x 0.5mm silver plated Cu strip. 
L3 = 20 mm x 8 mm x 0.5 mm silver plated Cu strip. 
L4 = 4 turns enamelled Cu wire (0.5mm); winding pitch 1.5mm; int. diam. 4mm 
Coupling link: 42 mm silver plated Cu wire (1 mm), 


Basis of adjustment. 


a 


At 800 MHz no dummy can be used to adjust for optimum collector load because at 
these frequencies the impedance transformations of a dummy are too high. A small 
signal at the mid-channel frequency of 802 MHz is fed to the input and increased un- 
til clipping occurs; that is, until the output power no longer increases linearily with 
the input signal. This clipping can be eliminated by tuning the output circuit, thereby 
making the output power equal to 

P= wc NCE NCE - 40 mW 
The output circuit is adjusted for minimum intermodulation if the input signal is as 
small as possible at Pg = 40 mW. 
After this adjustment has been made no further change may be made in the output 
CLRCult. . 
Adjust the input circuit for maximum power gain and good band pass curve. 
The V.S.W.R. of the output is then < 2 over the whole channel. 
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CHARACTERISTICS (continued) 


Intermodulation characteristics 
os, Inter moculatiot: distortion, | 
Ic = 10 mA; Vorp = 6 V; Ry, = 37.523 Tamb = 25°C 
Vg = 100 mV at fp = 183 MHz 
Vg = 100 mV at fg = 200 MHz 
measured at f(2q-p) * 217 MHz dim typ. —45 dB 


Test circuit: 








September 1969 i 


BFW92 . 


7250716 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a subminiature plastic transfer-moulded T-package. 

The device is intended for use in v.h.f. -u.h.f. applications, primarily wideband aerial 
amplifiers 40 - 800 MHz. 

It is intended for mounting on miniature printed-circuit boards. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 18 Vv 


| Collector-emitter voltage (open base) | VCEO max. 10 V 
: Collector current (peak value; f > 1 MHz) lomM max. 100 mA - 
Total power dissipation up to Tampb = 73 °C Pot max. 190 mW 
| Junction temperature Tj max. 150 °C 
Feedback capacitance at f = 1 MHz 
Ic = 2mA; VCE =5 V; Tamb = 25 OC Cre typ. 0,6 pF 
Transition: frequency at f = 500 MHz 
Ic = 50 mA; VcRp=5V ‘we type Pes GHz — 
Max. unilateral power gain (see page 3) — 
ig = s0smAS Vege Vir S 200 MZ 9>- 6 GaGa (tye: 22 «dB = 


Ig = 30 mA; Vcg = 5 V; f = 800 MHz; Tamp = 25 °C Ging typ. 10,5 cB 
Intermodulation distortion at Tamb = 25 0c | 

Ic = 30 mA; Vopr =5 V; RZ = 37,5 2 

Vo = 100 mV at fy - 183 MHz 

Vo = 100 mV at fg = 200 MHz 
measured at f(2q-p) = 217 MHz dim typ. —60 dB 





MECHANICAL DATA ry | Dimensions in mm 
Fig. 1 SOT-37. 


Connections 





1. Base 
2. Emitter | 
3, Collector aT 

















7 
Yon | i= 
| —— 0,24 max | t-1,05 max 


1,2 max» —— 7273906.3 














(1) = type number marking. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages 


Collector~base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Currents 
Collector current (d.c.) 


Collector current (peak value; f > 1 MHz) 


Power dissipation 
Total power dissipation up to Tamb = 73 °C 


Temperatures 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a glass-fibre print 
of 40 mm x 25 mm x 1 mm 


Requirements for glass-fibre print 
‘(dimensions in mm) 





2min \ 
7210717 





rag “15min 


VcCBOo 
VCEO 
VEBO 


Rth j-a 


max. 18 
max. 10 
max. Zoo 
max. 50 
max. 100 
max. 190 
~65 to +150 
max. 150 
= 0.4 


mW 


2G 
oC 


°C/mW 
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RATINGS Limiting values in accordance with the Absolute Maximum System ([EC134) 


Voltages 


Collector~-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Currents 
Collector current (d.c.) 


Collector current (peak value; f > 1 MHz) 


Power dissipation 
Total power dissipation up to Tamb = 73 °C 


Temperatures 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a glass-fibre print 
of 40 mm x 25 mm x 1 mm 


Requirements for glass-fibre print 
(dimensions in mm) 





i 


2min \ 
7210717 


VCBO 
VCEO 
VEBO 


LG 
Icom 





max, 18 
max. 10 
max. pes 
max. 50 
max. 100 
max. 190 
~65 to +150 
max. 150 
= 0,4 


> B 


mW 


°C/mW 
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CHARACTERISTICS Tj = 25 °C unless otherwise specified 


Collector cut-off current 


lee= 03 Ven = 10 . TcRO < 50 nA 


D.C. current gain !) 
Ic = 25 mA; VCR =5 V hPR > Zo 


Ic = 50 mA; Vop=5 V hFRE > Zo 


Transition frequency at f = 500 MHz l) 
Ic = 50 mA; Vep Hao V | fr type: bed GHz 


Collector capacitance at f=1 MHz 
Ip =Ile=0;Vcp=5V | | on typ. 0.7 pF 


Emitter capacitance at fe IMAg 


lea. =U; Veep = 020 V Ca typy: 1.5 pr 
Feedback capacitance at f = 1 MHz — 
Ic =2 mA; Vep =5 V3 Tamb=25°C Ce typ. 0.6 pF — 
Noise figure at f = 500 MHz 
Ic = 2 mA; Vcg = 5 V; Go = 20 mA/V 
Bg is tuned; Tamb = 25 °C F < 5 dB 
Max. unilateral.power gain (S,_- a8sumed to be zero) = 
ste? 
Gyp (in dB) = 10 log —-—_—__ 
, (1 =| Sie |7)1 ~ | Soe |) 
lo = 30 ma, Vers V5 f= 200 Miz Tae = 25-9C GUM Eps. “22 dB 
Ic = 30 mA; Vor = 5 V; f = 800 MHz; T= 25 °C Gum typ. 10.5 dB 


1) Measured under pulse conditions. 
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CHARACTERISTICS (continued) 


Intermodulation distortion at Tamp = 25 oC 
Ic = 30 mA; Veg =5 V; Ry = 37.52 
Vo = 100 mV at fp = 183 MHz 
Vo = 100 mV at fy s 200 MHz 
measured at f(2q ~p) = 217. MHz dim typ. -60 dB 


Test circuit: 











680pF 
BFW93 
680pF 
© 
ss ; |es00 
a 50 24k 
500 i 
O- : 
a TUNE 
One 2.4) 0 44.8y 
rn) $ FY 
7Z65056 
20k 
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60 7262380 



























































V 25.V 
CE 
ac Tj=25 OC 
(ma) CO 
40 
typ 
20 
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0 



































500 VpR (mV) 1000 
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7262378 | 7262376 























f = 500 MHz 
T; ae me ® 
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circles of constant noise figure 


30 7262377 
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f = 500 MHz 
Gg =20mA/V_ 
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Vor =5V 
Ic = 30 mA 
Tamb = 25 °C 





Input impedance derived from 
input reflection coefficient Sie 
coordinates in ohm x 50 


Vor =5V 
Ia = 30 mA 


ger eels a 


3 so xo 
ce) ; 
8 November 1972 


i os 


— _BEW93) 






. _—— <3 
. Gens 
0.2 ff (KOE 5 
if PORRAA 
| Y 


er AG 
800 - 1000 Se NG i 
oH 
Qe ane | 
| OF 
Se eee 


\ 
KX 
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0 
f 
FY 3 
0. ; 
Output impedance derived from 
output reflection coefficient So. eo 
c ates 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor ina TO-72 metal envelope, with insulated electrodes and a shield lead connected to 


the case. The transistor has a low noise, a very high power gain and good intermodulation properties. 
It is primarily intended for: 
— Channel aerial amplifiers for Gands {, |f, i 


[ff and 1V/V (40—860 MHz). 
— Wideband aerial amp)iviers (40--860 MHz}. 


QUICK REFreAENCE DATA 




















Collector-base voltage (open emitter; peak value) VCBOM Max. 30. OV 
Collector-emitter voltage (open base) VCEQ = max. 15 V 
Collector current (peak value; f > 1 MHz) ICM max. 50 mA 
Total power dissipation up to Tamp = 25 OC Prot max. 200. ~mW 
Junction temperature Tj max. 200: °C 
Transition frequency 

Ic = 25 mA; Veg = 5 V; f = 500 MHz 186 typ. 1,2 GHz <= 
Feedback capacitance — 

Ic =2 mA; Vee =5V; f= 1 MHz Cre typ. 0,6 pF — 
Noise figure at optimum source impedance f= 200 [800 MHz 

Ic =2mA; Veep =z5V E dB 
Power gain (not neutralized) 

Ic =8 mA; VcF = 10 V Gp typ. 22| 7 dB 
Output power : 

dim = —30 dB; VSWR at output < 2; an 

Ic=8 mA; VceE=10V | Po typ. 6| 6 mW 
MECHANICAL DATA Dimensions in mm 
Fig. 1 TO-72. 

1 
4 Yost 
48 max 
max 


a 9,3 ges 12,7 min eg 
max 7265579 .2 





(1) = shield lead (connected to case). 
Accessories: 56246 (distance disc). 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 
Collector -base voltage (open emitter; peak value) 
Collector~emitter voltage (peak value) Rpg <50 2 


Collector -emitter voltage (open base) 


Emitter -base voltage (open collector) 


Currents 


Collector current (d.c.) 


- Collector current (peak value; f > 1 MHz) 


Power dissipation 


Total power dissipation.up to Tamb = 25 OC 


‘Temperatures 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


From junction to case 


lyic = 10 mA. 


VCBOM 
VCERM 
VERO 


VERO 


Io 
ICM 


iMdx. 


Ma Xs 


max. 


30 V7 
30 vy 
is v4 
2.5 V 
mA 
50 ma 
200 mW 


-69 to+200 °C 


maxX, 


Tt 


200; 9G 
0.88 OC/mW 
0.58 OC/mW 
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CHARACTERISTICS 
Collector cut-off current 

be Uy VER = Ls Vv 
Knee voltage 


lee= 20 mA; Ip = value for which 
Iq = 22 mA at VCE =z1V 


BF X89 


Tj = 25 °C unless otherwise specified 


Icpo = 10 nA 


Vente << “0075: V 





VceK | 


D.C. current gain 
la 2mA; VCH = LV 
lee 20: AG V.Cae = 

Transition frequency !) 
lo = 249k Ver. = > Vid 500 Maz 
l@ = 25 mA Ver 25:34 = 500 MHz 

| Collector capacitance at f = 1 MHz 2) 

In =Ie = 0; Vog = 10 V 

Feedback capacitance at f = 1 MHz !) 
Ie SZ TAS VG Soe Vv 

Noise figure !) 
Ic =2mA;Vop=5V 


f = 200 MHz; optimum source impedance 


f = 500 MHz; Rg = 50 2 


f = 800 MHz; optimum source impedance 


Power gain (not neutralized) 1) 


Ic = 8 mA; Veg = 10 V3 Tamb = 25 OC 


1) Shield lead grounded. 
2) Shield lead not connected. 


February 1969 


c(V 
NCE iain 


hee 20 to 150 
heR ZU tO 25 


frp typ. 1.0 GHz 
fr tybe 1.2 ~GHz 
Ce < .+.7 pF 
Cre typ. 0 6 pF 
aa 4 dB 
< Gyo <dB 
tyes -7 20° “dB 
f= 2001800 MHz 
C > 19 —- dB 
P typ. 22 7 dB 
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CHARACTERISTICS (continued) 
Intermodulation characteristics |) 


1, Output power at f = 200 MHz; Tamb = 25 °C 


laSe mA; Vcr = 10-V;V.5 W.R. at output < 2 
fp = 202 MHz; f, = 205 MHz; dim = —30 dB 
measured at f£(2q-p) = 208 MHz (Channel 9) i 


° 

= 
Co 
ON 
= 
= 


Test circuit: 





(39PF hr“ : ES. id 2.2pF 
¢ 30.0% 
a | 
\ , : j rs 
. = 15nF | 24V 
BMAw 7208610 
— VK 200 - 10/4B 
—x Coil data: 
Ll = 3 turns silver plated Cu wire (1.4 mm); winding pitch 2.7 mm; 


int. diam. 8 mm; taps at 0.5 turn and 1.5 turns from earth. 

5.5 turns silver plated Cu wire (1.4 mm); winding pitch 2.2 mm; 

int. diam. 8 mm. 

L3 = 3 turns silver plated Cu wire (1.4 mm) winding pitch 3.3 mm; 
int. diam. 8 mm. e 

L4 = 5.5 turns silver plated Cu wire (1.4 mm) winding pitch 2.2 mm; 
int. diam. ll mm. 


L2 


1) Shield lead grounded. 
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CHARACTERISTICS (continued) 
Basis of adjustment 


The intermodulation at an intermodulation distortion of -30dB is caused by h.f. out- 
put current - voltage clipping. 
‘The maximum undistorted output power is realised, if 


a. Current and voltage clipping take place concurrently. 
This occurs if 


2 VCE -VCEK 
c 
in which VcRxK is the high frequency knee voltage. 


Ry 


’ 


b. The h.f. collector current is as small as possible. 
Anis ijs-so.1t =Gy =+Coe; 
in which Coe is the output capacitance of the transistor at short circuited input. 


For maximum output power at an intermodulation distortion of -30 dB, the (experi- 
mentally found) values of Rj, and Cj, are: 
Rpor Lk O 1. = =126:. DF 


Adjustment procedure 


1. Remove the transistor and connecta dummy consisting of a 1kQ resistor in par- 
allel with a 1.8pF capacitor between the collector and emitter connections of the 
output circuit. 


2. Tune and match the output circuit for zero reflection at 205 MHz (V.S.W.R, =1). 
After this adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit‘for max- 
imum power gain and good band pass curve. | 
The V.S.W.R. of the output will then, in most cases, be < 2 over the whole 
channel. 
Corrections can be made by tuning L2; this will not disturb the band pass curve. 
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CHARACTERISTICS (continued) 
Intermodulation characteristics !) 


2, Output power at f = 800 MHz; Tamb = 25 °C 


eee oma Ver = LO V5 VS.W Ry at-output.< 2 
fy = 798 MHz; fg = 802 MHz; dj, = -30 dB | 
measured at f(2g-p) = 806 MHz (Channel 62) Pe typ. 6 mW 


Test circuit: 







coupling link 
Lia 220pF 
12pF : mz 
R. =50.0 ! x 
S U1 ee) ee 
I2pF | 
| : L5nF T24V 
“As te = ye 
—— VK 200-10/4B 
a Coil data: 


Li = 24 mm x 6 mm x 0.5 mm silver plated Cu strip. 
Tap of the input at 5 mm from earth. 
Le >: 1s mm xO x 0.5: mm-silver plated Cusstripy 
L3 = 20 mm x 8 mm x 0.5 mm silver plated Cu strip. 
L4 = 4 turns enamelled Cu wire (0.5 mm); winding pitch 1.5 mm; 
int. diam. 4mm. ve 
Coupling link: 42 mm silver plated Cu wire (1 mm). 


Basis of adjustment 


At 800 MHz no dummy can be used to adjust for optimum collector load because at 
these frequencies the impedance transformations of a dummy are too high. A small 
signal at the mid-channel frequency of 802 MHz is fed tothe input and increased until 
clipping occurs; that is, until the output power no longer increases linearily with 
the input signal. This clippingcan be eliminated by tuning the output circuit, thereby 
making the output power equal to . 
| _ Ic (VCE - VCEK) 
- 2 

The output circuit is adjusted for minimum intermodulation if the input signal is as 
small as possible at P, = 35 mW. 

After this adjustment has been made no further change may be made.-inthe output 
circuit. . 

Adjust the input circuit for maximum power gain and good band pass curve. 

The V.S.W.R. of the output is then < 2 over the whole channel. 


Py = 35-TaW 


l) Shield lead grounded 
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CHARACTERISTICS (continued) 
Intermodulation characteristics !) 


3. Intermodulation distortion 


IG = 8 mA} VCE 6 Ve Ri, = 37.5 26 Tap 25 CC 

Vo = 100 mV at f, = 183 MHz | 

Vo = 100 mV at f, = 200 MHz 

measured at f(2q =p) ~ 217 MHz | dim typ. —40 dB 


Test circuit: 


BFX89 


680pF i 





=0nE 
+134) 


+5V 


7208824 


1) Shield lead grounded. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a TO-72 metal envelope with insulated electrodes anda shield 
lead connected to the case. 

The transistor has very lownoise over a wide current range, a very high power gain 
and excellent intermodulation properties. 

It is primarily intended for: 

- Channel- and band aerial amplifiers for band I, II, III] and IV/V (40-860 MHz) 

~ Wide band aerial amplifiers (40-860 MHz) 

~ Television distribution amplifiers 

- Low noise wide band vertical amplifier in high speed oscilloscopes 

It is also suitable for military- and industrial applications, such as: 

- RKP, amplifiers anc mixers for communication equipment 

- Microwave telephony link systems, wide band i.f. amplifiers 

- Large bandwidth radar i.f. amplifiers 











Power gain (not neutralized) 
lc = 144 mA; Vor = 10 V Gp typ. 23 8 dB 


a Se a 
ea QUICK REFERENCE DATA 
mena voltage (open emitter; peak value) VCBOM max. 30° V 
| Collector-emitter voltage (open base) VCEO max, 15 V 
Collector current (peak value; f > 1 MHz) ICM . mex. 50 mA 
Total power dissipation up to Tampb = 25 °C Prot max. 200 mW 
{ 3 
Junction temperature ay max, 200° YC 
Transition frequency | 
; ig = 20 mAG VER = > V3a = 500 Miz iy typ. 1.4 GHz | 
Feedback capacitance at f = 1 MHz 
= 2 mA; VCE =5 V Cre typ. 0.6 pF 

| Noise figure at optimum source impedance f= 200: | S00). Mz 

Ic = 2mA; VcE=5V B typ. 2.5/5.5 dB 


Output power 
dim = —30 dB; V.S.W.R. at output < 2 
le dma; Vor = 10°V P 








MECHANICAL DATA see page 2. 
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MECHANICAL DATA Dimensions in mm 
Figs? TO=72. 





A Of uy 0,51 
48 amax 
max 

v 


L 5,3 i 12,7 min ———~ 
max 7265579.2 





(1) = shield lead (connected to case). 
Accessories: 56246 (distance disc). 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter; peak value) VCBOM max.  30V 
Collector-emitter voltage (peak value) Raf <50Q; Ic= 10mA VCERM max. 30 V 
Collector-emitter voltage (open base); Ic = 10 mA VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 2,5 V 
Collector current (d.c.) Ic max. 25 mA 
Collector current (peak value; f > 1 MHz) ICM . max. 50 mA 
Total power dissipation up to Tampb = 25 OC Prot max. 200 mW | 
Storage temperature Tstg —65 to + 200 °C 
Junction temperature Tj max. ~200 °C 


THERMAL RESISTANCE 


From junction to ambient in free air Rth j-a 


880 K/W* 
From junction to case Rth j-c = 580 K/W* 


* K/W is Sl unit for °C/W. 
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CHARACTERISTICS 5 = 25 °C unless otherwise specified 
Collector cut-off current 

Leave OMG bony Icpo < [0° nA 
Knee voltage 


lee 20 mAs ie = value 107 which 
ere 22. Taal Vie = eV  VCEK < Oyo OV 





VcEK 1] V 
CEK Nore eer 


Di Ge COrrent ain 
ee oF AA Gage ee: 23 10-150 
Las 2oomaAy VCE LN | heR. DOGO: 125 
Transition frequency 1) | 


> Te “GHZ 
typ. 1.1 GHz 


> 1,3 GHz 
tVbw ‘hada “Giiz 


lease 2a Vice eo Vie S300 Ming lige 


Ic = 25 mA: Vop = 5 V; f = 500 MHz frp 


Collector capacitance at f = 1 MHz 2) 

Wig = dO Ves Ly | Ce < Lo pr 
Feedback capacitance at f = 1 MHz |) 

les Ma Vee = 3 V Cre 
Noise figure 1) | 


Ic = 2 mA; Vop=3V 





f = 100 kHz; optimum source resistance F = 4 dB 
f = 200 MHz; optimum source impedance ie si Oyo: AB 
f= 300 Milz; Re = 90°82 iz < So. “GB 
f = 800 MHz; optimum source impedance iz (ibs suo “ab 

f = 200 | 800 MHz 
er epee 4 ze 91 GB 
C > VCE = 10 V; Tamb = 25 P typ. 23 | 8 dB 


1) Shield lead grounded. 


2) Shield lead not connected. 
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CHARACTERISTICS (continued) 
Intermodulation characteristics !) 


1, Output power at f = 200 MHz; Tamb = 25 OC 


In = 12 mA; Ver = 10V) V5. WK, at output <2 
fy = 202 MHz; f,, = 205 MHz; dim = -30 dB 
measured at f(2q py 208 MHz (Channel 9) Po 


Test circuit: 





: L3 
12pF L2 | 39pF L4 

G 
Ro =50. ms 
N 

InF : | a= InF 

fp : z a anion 

VK 200-10/4.B 
Coil data: 


> 10 mW 
typ. 12 mW 
2.2pF 


30. 


24V 


7208808 


Ll = 3 turns silver plated Cu wire (1.4 mm); winding pitch 2.7 mm; 


int. diam. 8 mm; taps at 0.5 turn and 1.5 turns from earth. 


L2 = 5.5 turns silver plated Cu wire (1.4 mm); ae pitel.2 21min: 


int. diam. 8 mm, 


L3 = 3 turns silver plated Cu wire (1.4 mm); weds DICH 3.3m, 


inteodianr <6 mim. 


L4 = 5.5 turns silver plated Cu wire (1.4 mm); winding pitch 2.2 mm; 


int. diam. 11mm, 


!) Shield lead grounded 
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CHARACTERISTICS (continued) 
Basis of adjustment 


The intermodulation at an intermodulation distortion of -—30 dB is caused by h.f. 
output current - voltage clipping. 
The maximum undistorted output power is realised, if 


a. Current and voltage clipping take place concurrently. 
This occurs if 


in which VcprK is the high frequency knee voltage. 


b. The h.f. collector current is as small as possible. 
This 1S SO 1h G7. => Gga) 
in Which Coe is the output capacitance of the transistor at short circuited input. 


For maximum output power at an intermodulation distortion of -—30 dB, the (exper- 
imentally found) values of Rj, and Cj, are: 
Ryo S00 A Cae S178 pe 


Adjustment procedure 


1, Remove the transistor and connect a dummy consisting of a 560 {2 resistor in 
parallel with a 1.8pF capacitor between the collector and emitter connections of 
the: output circuit; 


2. Tune and match the output circuit for zeroreflection at 205 MHz (V.S.W.R.= 1). 
After this adjustment, no further change may be made in the output circuit. 


3. Replace the dummy by the transistor. Tune and match the input circuit for max- 
imum power gain and good band pass curve. | 
The V.S.W.R. of the output will then, in most cases, be < 2 over the whole 
channel, 
Corrections can be made by tuning L2; this will not disturb the band pass curve. 
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CHARACTERISTICS (continued) 
Intermodulation characteristics |) 


2, Output power at f = 800 MHz; Tampb = 25 °C 


lees Teme VG ae LON eV Wa Re SU OutpUut 2 
fy = 798 MHz; f, = 802 MHz; dim = —30 dB 
measured at f(2q-p) = 806 MHz (Channel 62) Ps typ. 12 mW 


Lest circuit: 





470pF 
L3 
coupling link | 
VP 220pF 
12pF Zs : 
i <a aw a L4& 50. 
N 
\2pF | | 


ee 7208809 
VK 200 - 10/4B 
oil data: 
LI = 24 mm x 6 mm x 0,5 mm silver plated Cu strip. 
‘Tap of the input at 5 mm from earth. | 

L2 “Lo: mim & 6 mm x0 a mm).silver plated Cu: strip. 

L3 = 20 mm x 8 mm x 0.5 mm silver plated Cu strip. 

L4 = 4 turns enamelled Cu wire (0.5mm); winding pitch 1.5 mm;int. diam. 4mm 
Coupling link: 42 mm silver plated Cu wire (1 mm), 


Basis of adjustment. 


At 800 MHz no dummy can be used to adjust for optimum collector load because at 
these frequencies the impedance transformations of a dummy are too high, A small 
signal at the mid-channel frequency of 802 MHz. is fed to the input and incréased 
until clipping occurs; that is, until the output power no longer increases linearily 
with the input signal, This clipping can be eliminated by tuning the output circuit, 
thereby making the output power egual to 

py = MCB VCR 6 pay 
The output circuit is adjusted for minimum intermodulation if the input signal is as 
small as possible at Pg = 60 mW. 
After this adjustment has been made no further change may be made in the output 
CTVreits 
Adjust the input circuit for maximum power gain and good band pass curve. 
The V.S.W.R. of the output is then < 2 over the whole channel. 


!) Shield lead grounded 
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CHARACTERISTICS (continued) 
Intermodulation characteristics |) 
oe aN odie eee Os 
la 2A Vie = eV RE R320 005 1 eras 25 06 
Vo = 100 mV at fp = 183 MHz 
Vo = 100 mV at fg = 200 MHz 
measured at f£(2qg-p) = 217 MHz dim tye. oO) GB 


Test circuit: 








680pF 
BFY90 : 
680pF (\\—" 
| ha = G 
Res a G | an Vo e 
50.0 2S ~t 
N 
LiOnF = 10nF 
+12.6V 


‘7208825 * + 5V 
47kiu 


y parameters at f = 500 MHz (common emitter) |) 


Ic = 2 mA; VoR=5V 


Input conductance : Sie typ. 16 mQrl 
Input capacitance Cie typ. 33/5 pF 
Feedback admittance \Yre| typ. 15 ma7t 
Phase angle of feedback admittance Yre ype. 2589 
Transfer admittance lYfe | typ. 45 moQz! 
Phase angle of transfer admittance Y fe Wow . 285°“ 
Output conductance : gee De OL 19 mQul 
Output capacitance Coe typ. LO: <pr 


Maximum unilateralised power gain 


lVtel2 
GUM ey 
421 Boe 

Ic = 2 mA; Vog #5 V; f = 500 MHz | Gum typ. 22. cB 


1) Shield lead grounded 
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Typical values 
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2N918 


SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in TO-72 metal envelope with insulated electrodes and a shield lead connected to the 
case, The 2N918 is primarily intended for low power amplifiers and oscillators in the v.h.f. and u.h.f. 


ranges for industrial service. 


QUICK REFERENCE DATA 





Collector-base voltage (open emitter} 


Collector-emitter voltage (open base) 





VcBO max. 30 V | 
VcEQ max. 15 V 


Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tamp = 25°C > Prot max. 200 mW 
Junction temperature qj max. 200 °C 
Transition frequency 

lc =6 mA; Voe= 10 V fr > 900 MHz 


Maximum unilateralized power gain 
ic =6 mA; Vce = 12 V; f = 200 MHz 


Noise figure at f = 60 MHz 
ic= 1mA; Vce =6 V; Rs = 400 22 


GuM typ. 36 dB 


a 0 





MECHANICAL DATA 
Fig. t TO:#2. 





(1) = shield lead (connected to case). 
Accessories: 56246 {distance disc). 





Dimensions in mm 





\- Yost 
48 4max 
max 

ae. 

a 2,3 plies 12,7min ——>! 


max 71265579.2 
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RATINGS Limiting values in accordance with the Absolute Maximum System ([EC134) 


Voltages 
Collector-base voltage (open emitter) VCBO max. 30 OV 
Collector-emitter voltage (open base) | 

La 3 me VCEO max. Id V 
Emitter -base voltage (open collector) VEBO max. a: 
Currents 
Gollectom:current, (dcx) Ic max. 50 mA 


Power dissipation 


Total power dissipation up to Tamb = 25 °C Prot © max. 200 mW 
Lemperalures 

Storage temperature UT stg -65 to +200 °C 
Junction temperature ie max. -200'. “°C 


THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 0.88 °C/mW 


From junction to case 0.58 °C/mW 


wo 
= 
au. 
’ 
© 
it 
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CHARACTERISTICS — Tj = 25 °C unless otherwise specified 


2N918 


All measurements taken with ungrounded shield lead 


Collector cut-off current 
fe 0 VER = 419 ¥ gicre < 10 
Te = 03 Vep = Tov; ay = 150 °C IcBo are | 
Saturation voltages 
Ic = Ons Tee al es VCEsat < 0.4 


VBEsat = 1 


DC. current gain 


Ic =3mA; VCcE=1V~ hep > 20 


Collector capacitance at f = 140 kHz 

Dee ae = 0s V Gp LO ¥ Ceo = leg 

fea ete Vp =U | Ceo =e 0 
Emitter capacitance at f = 140 kHz 

le 2160; Vep=0.5°V | on 29:4 
Transition frequency 


Ic = 6mMA; Voz = 10 V4 fr > 900 


Noise figure at f = 60 MHz 22 


Ic = 1 mA; VcR = 6 V; Rg = 400 & F < 6 


Oscillator power output at f = 500 MHz 
-Ip=8mA;Vop=15V _ Py O36 


Maximum. unilateralised power gain 


tel? 
CUM : 42; eSoe 
la =O mA; VoR = 12.V; 1 > 200: Miz GUM typ. 36 


l) JEDEC registration: Ic = 4mA; VCE = 10 V, fy > 600 MHz. 


June 1971 


nA 
LA 


pe 
pF 


pk 
MHz 
dB 


mW 


dB 





_ CHARACTERISTICS (continued) 


Available power gain at f = 200 MHz 


Basic circuit for measuring the available neutralised power gain 


Grounded shield lead 


15 to 75pF 


7209634 





roi 

RK 

bow 
i 


3.0 ture tinned Cu wire, 1.3 nim 
ate = §mm; length = Ll mm 


Tap at =~ 2 turns from earth side 


L2 = 8 turns tinned Cu wire, 1.3 mm 
d = 3 mm leneth = 22 mm 


Tap at 1 turn from earth side 


L3 = 0.4 to 0.65 pH 





> 15 dB 
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CATV AMPLIFIER MODULES (V.H-F.) 


Selection guide 


SELECTION GUIDE 





CATV AMPLIFIER MODULES 


























_ 








All modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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type frequency range | power gain (dB) application Vg (dBmV) at dip, = —60 dB 
number MHz at f = 50 MHz (DIN 45004B, par. 6.3: 3-tone) 
BGY50 " preamplifier > 61 

— + 
BGY51 ne) eae final amplifier = 63,5 
BGY52 | | preamplifier > 61 
BGY53 neve TO ania ee 63:5 
BGY54 preamplifier = 61 
BGY55 |, 10-300 170204 | final amplifier > 63,5 
BGY56 preamplifier = 61,5 
BGY57 ee PE EMO hae igs ert tiae > 64 
BGY58 40 — 300 Sou 10 line extender = 64 
BGY59 AQ — 300 38,5 + 1,0 line extender | = 64 
BGY60 40 — 300 33,3 + 1,0 interstage amplifier > 64 

(2 x 17 dB} 

BGY74 preamplifier > 62,5 
BGY75 ao nee OE Ni eile an ligee > 65 








BGY 37 





The BGY53 is the replacement type for the BGY37. 
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BGY50 


HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULES 


Hybrid amplifier modules intended for CATV systems. 


QUICK REFERENCE DATA 








Frequency range f 
Source impedance and load impedance 
Power gain at f = 50 MHz Gp 
Slope cable equivalent 

f = 40 MHz to 300 MHz 
Flatness of frequency response 

f = 40 MHz to 300 MHz 
Return losses at input and output 

f = 40 MHz to 300 MHz 
Output voltage at djp,, = —60 dB 

(DIN 45004, par. 6.3: 3-tone) . Vo 
2nd harmonic distortion at V, = 50 dBmV d9 
Noise figure 

f = 40 MHz to 300 MHz F 
D.C. supply voltage +Vp 
Total d.c. current consumption at Vp =+24V_ lot 
Operating mounting base temperature Tmb 


26> 2). 


H 


V IN 


KNW 


IN 


i 


typ. 








BGY51 
BGY50 BGY51 
; fe Oe oe a 
AO to 300 40 to 300 MHz 
75 75 2 
12,5+0,4 125+04 dB 
+0,2to+0,8 |+0,2to+0,8 dB 
0,2 0.2 dB 
18 18 dB 
61 63,5 dBmvV 
—68 —~70 dB 
7 8 dB 
24 24 Vv * 
160 200 mA 
—~20 to+90 | —20to+90 °C 


i 





MECHANICAL DATA 
SOT-115 (see page 2). 


* The modules are able to withstand incidental short peaks in the supply voltage up to a maximum 
~ of 30 V. 








April 1981 





MECHANICAL DATA 
Fig. 1 SOT-115. 


Dimensions in mm 


—> 13, 8max <+#——— 27,2 max ——> 


+ 3,8 max 

















9,2 
max 
ot oe at 
t 8,6 max 
min ; y | 
——H b+ 
an ani 
| 
oat abet | 0,51 
, | 254 0,38 | 
2 Sh el lee: Zelda: [2 0,25) 


7273804.2 


a4 Positional accuracy. 


(m) Maximum material condition. 


Terminal connections 


1 = input 
2,3, 7,8 = common 
5 =+Vp 

9 = output 





Soldering recommendations 


The maximum permissible temperature of the soldering iron is 260 °C for a contact time of maximum 
3s, when the soldered joints are 3 mm or more from the module. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage . Vi max. 67 dBmvV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmbp —20 to +90 °C* 


* With a heatsink < 4,7 K/W for the BGY51, and < 5,8 K/W for the BGY50 a maximum ambient 
temperature of + 65 OC is permissible. (K/W is SI unit for °C/W.) 


April 1981 





Hybrid v.h.f. push-pull amplifier modules BGY50 © 
| | BGY51 





CHARACTERISTICS | 
Supply voltage Vp = + 24 V; Tampb = 25 OC BGY50 BGY51 


Power gain at f = 50 MHz Gp 12,5+0,4 12,5+0,4 dB 
Slope cable equivalent 


f = 40 MHz to 300 MHz +02 to+0.8 |+0,2to+0,8° dB 


Flatness of frequency response 











f = 40 MHz to 300 MHz < 0,2 O2- “dB 
Return losses at input and output 

Zs = Z, = 76592; f = 40 MHz to 300 MHz 2 18 18 dB 
Output voltage at dip, = —60 dB 

(DIN 45004, par. 6.3: 3-tone) 

Vp =Vo!} . fy = 287,25 MHz 

Vq= Vo —6 GB; fg = 294,25 MHz 

Ve = Vo —6 dB; f, = 296,25 MHz 

Measured at f(y + q — r) = 285,25 MHz Vo = 61 63,5 dBmvV 
2nd harmonic distortion 

Vy = Vo = 50 dBmV; fy = 66 MHz 

Vg = Vo = 50 dBmV; fg = 144 MHz 

Measured at f(p +g) = 210 MHz d9 < —68 ~70 dB 
Noise figure : | 

f = 40 MHz to 300 MHz | F < 7 | 8 dB 

, typ 160 200 mA 

Total d.c. current consumption ltot og 180 2200 mA 


Apri} 1981 
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BGY52 














BGY53 
HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULES 
Hybrid amplifier modules intended for CATV systems. 
QUICK REFERENCE DATA 
BGY52 BGY53 
Frequency range f 40 to 300 40 to 300 MHz 
Source impedance and load impedance LoL = 15 75 S82 


Power gain at f = 50 MHz 16,4 + 0,4 16,4+0,4 dB 


Slope cable equivalent 
f = 40 MHz to 300 MHz Oto+ 1,0 Oto'+1,0° -dB 


Flatness of frequency response 





f = 40 MHz to 300 MHz < O1 | 0,1 dB 
Return losses at iriput and output | 

f = 40 MHz to 300 MHz z= 18 18 dB 
Output voltage at dj,, = —60 dB 

(DIN 45004; par. 6.3: 3-tone) Vo 2 61 63,5 dBmvV 
2nd harmonic distertion at Vo =50dBmV - dg S —68 * 7 dB 
Noise figure | 

f = 40 MHz to 300 MHz © F < 6 7» dB 
D.C. supply voitage +Vp = 24 24 Vv * 
Total d.c. current consumption at Vp =+24V_  Itot typ. - 160 200 mA 
Operating mounting base temperature Tmb —20to+90 |—-20to+90 °C 











MECHANICAL DATA 
SOT-115 (see page 2). 


* The modules are able to withstand incidental short peaks in the supply voltage up to a maximum 
of 30 V. 


January 1979 


BGY52 
BGY53. 





MECHANICAL DATA 
Fig. 1 SOT-115. 


Dimensions in mm 


<8 » 


—~ 13, 8max ~« S291 2 xk ee 
—~| j-<t 38 max 




















ree an I} RELI 


7Z73804.2 








Oo Positional accuracy. 


(M) Maximum material condition. 





Terminal connections 


44,8 38.1 1 = input 
max 2,3, 7,8 = common 
5 =+Vp 
9 = output 








38> gs 


Soldering recommendations 


The maximum permissible temperature of the soldering iron is 260 °C for a contact time of maximum 
3s, when the soldered joints are 3 mm or more from the module. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


R.F. input voltage Vj max. 65 dBmV 


Tstg 40 to +100 °C 
Tmb —20 to +90 °C* 


Storage temperature 


Operating mounting base temperature 


* With a heatsink < 4,7 K/W for the BGY53, and < 5,8 K/W for the BGY52 a maximum ambient 
temperature of + 65 °C is permissible. (K/W is SI unit for °C/W.) 


April 1981 





Hybrid v.h.f. push-pull amplifier modules 


CHARACTERISTICS 
Supply voltege Vp = +24 V; Tamb = 25 OC 
Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 300 MHz 


Flatness of frequency response 
f = 40 MHz to 300 MHz 


Return losses at input and output 
Zo =Z, = 750; f = 40 MHz to 300 MHz 


Output voltage at dj», = —60 dB 
(DIN 45004, par. 6.3: 3-tone) 
Vp = Vo; fp = 287,25 MHz 
Vq=Vo —6 dB; fg = 294,25 MHz 
Vr = Vo —6 cB; f, =296,25 MHz 
Measured at Fip +q—r)= 285,25 MHz 


2nd harmonic distortion ; 
Ve> Var 50 dBmV; fy = 66 MHz 
Vg=Vo= 50 dBm\V; fg = 144 MHz 
Measured at Fin +q)= 210 MHz 
Noise figure 
f = 40 MHz to 300 MHz 


Total d.c. current consumption 





AN 


V 


V 








BGY52 
BGY53 


dB 
dB 
dB 


dB 


dBmvV 


dB 


dB 
mA 


BGY52 BGY53 
164+04 | 164404 
Oto+1,0 | Otot+1,0 
0,1 0.1 
18 18 
61 63,5 
68 ~70 
6 7 
160 200 
180 220 





mA 
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BGY54 











BGY55 
HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULES 
Hybrid amplifier modules intended for CATV systems. 
QUICK REFERENCE DATA 
BGY54 BGY55 

Frequency range f 40 to 300 40 to 300 MHz 
Source impedance and load impedance Zo= Zi), = _ 75 fo: 
Power gain at f = 50 MHz Gp 17,0 + 0,4 17,0+0,4 dB 
Slope cable equivalent | 

f = 40 MHz to 300 MHz Oto: 1,0 Oto + 1,0: «dB 
Flatness of frequency response 

f = 40 MHz to 300 MHz < Ovi 0.1) dB 
Return losses at input and output 

f = 40 MHz to 300 MHz 2 18 18 dB 
Output voltage at dj,, = —60 dB 

(DIN 45004, par. 6.3: 3-tone) Vo = 61 63,5 dBmvV 
2nd harmonic distortion at Vg = 50 dBmV do < —68 —70 — dB 
Noise figure | 

f = 40 MHz to 300 MHz EF —< 6 7 dB 
D.C. supply voltage +Vp = 24 24 V * 
Total d.c. current consumption at Vp =+24V_ Itot¢ typ. 160 200 mA 
Operating mounting base temperature Tmb —20to+90 | —-20toF90 °C 





MECHANICAL DATA 
SOT-115 (see page 2). 


* The modules are abie to withstand incidental short peaks in the supply voltage up to a maximum 


of 30 V. 


January 1979 


BGY54 











BGY55 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 
—~ 13,8max —< ——— = 27,2 ax = 
| +8» —>| |< 3,8 max 
9,2 
max \ 
4 20,8 
8,6 max 
min 

















| 
0,51 
2,54 —»| Pe = hae oa 


7273804. 2 


a Positional accuracy. 


() Maximum material condition. 


Terminal connections 


nese 38,1 1 = input 
2, 3, 7,8 = common 
} =+VB 
9 = output 


36%! la 


_ Soldering recommendations 


The maximum permissible temperature of the soldering iron is 260 °C for a contact time of maximum 
_ 3s, when the soldered joints are 3 mm-or more from the module. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage ON; max. 65 dBmV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb —20 to +90 9C* 


* With a heatsink < 4,7 K/W for the BGY55, and <5,8 K/W for the BGY54 a maximum ambient 
temperature of + 65 °C is permissible. (K/W is SI unit for °C/W.) 


April 1981 





Hybrid v.h.f. push-pull amplifier modules 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tampb = 25 PC 


Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 300 MHz 


Flatness of frequency response 
f = 40 MHz to 300 MHz 


Return losses at input and output 
Zo = Z, = 75 0; f= 40 MHz to 300 MHz 


Output voltage at dj, = —60 dB 

(DIN 45004, par. 6.3: 3-tone) 

Vy =Vo;} fp = 287,25 MHz 
gq = 294,25 MHz 
r = 296,25 MHz 

Measured at f(p + gq — r)= 285,25 MHz 
2nd harmonic distortion 

Vp = Vo = 50 dBmV; fy = 66 MHz 

Vg = Vo = 50 dBmV; fg = 144 MHz 

Measured at Fin +q)= 210 MHz 
Noise figure 

f = 40 MHz to 300 MHz 


Total d.c. current consumption 


IN 


V 


V 





BGY54 
17,0 + 0,4 


Oto+1,0 


0,1 


18 


61 








BGY55 
17,0 + 0,4 


0to+ 1,0 


0,1 


18 


63,5 


BGY54 
BGY55 


dB 
dB 
dB 


dB 


dBmV 


mA 
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BGY56 





























BGY5S7 
HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULES 
Hybrid amplifier modules intended for CATV systems. 
QUICK REFERENCE DATA 
BGY56 _BGY57 

Frequency range f AO to 300 40 to 300 MHz 
Source impedance and load impedance Pi ae A eee 715 75. “82 
Power gain at f = 50 MHz Gp 220+0,6 | 22,0406 dB 
Slope cable equivalent | 

f = 40 MHz to 300 MHz Ota 120 Oto+ 1,0. dB 
Flatness of frequency response 

f = 40 MHz to 300 MHz < noe 6 BP | 20,2 ~dB 
Return losses at input and output 

f = 40 MHz to 300 MHz z= 20 20 dB 
Output voltage at djp, = —60 dB 

(DIN 45004, par. 6.3: 3-tone) Vo > 61,5 64 dBmvV 
2nd harmonic distortion at V4 = 50 dBmV do —< —64 —66 dB 
Noise figure 

f = 40 MHz to 300 MHz Fe < 6 7 dB 
D.C. supply voltage +Vp = 24 24 V* 
Total d.c. current consumption at Vp =+24V_ Itot typ. 160 200 mA —e 
Operating mounting base temperature Tmb —20to+90 |—-20to+90 °C = 


MECHANICAL DATA 
SOT-115 (see page 2). 


* The modules are able to withstand incidental short peaks in the supply voltage up to a maximum 
of 30 V. 





November 1980 1 


BGY56 
BGY0O7 





MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-115. 


>, 13,8max ~~ ~———$— 7 7 2a 


— << 3,8 max 























| t 
: 2,94 O38 | 
eee es st eee ~) ele 
(5,08) 7273804. 2 
26 eee 


Q Positional accuracy. 


(M) Maximum material condition. 





Terminal connections 


1 = input 
2,3, 7,8 =common 
— 5 =+Vp 
— 9 = output ii 











Soldering recommendations 


The maximum permissible temperature of the soldering iron is 260 °C for a contact time of maximum 
3s, when the soldered joints are 3 mm or more from the module. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

—*» R.F, input voltage Vj max. 63 dBmV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb —20 to +90 °C* 


* With a heatsink < 4,7 K/W for the BGY57, and < 5,8 K/W for the BGY56 a maximum ambient 
temperature of + 65 °C is permissible. (K/W is SI unit for °C/W.) 


April 1981 | 


Hybrid v.h.f. push-pull amplifier modules 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tamp = 25 PC 
Power gain at f = 50 MHz Gp 


Slope cable equivalent 
f = 40 MHz to 300 MHz 


Flatness of frequency response 


f = 40 MHz to 300 MHz < 
Return losses at input and output. 

Zo5= 2, = 75 0; f = 40 MHz to 300 MHz Zz 
Output voltage at di,, = —60 dB 

(DIN 45004 par. 6.3: 3-tone) 

Vp = Vo; fp = 287,25 MHz 

Vg = Vo —6 GB; fq = 294,25 MHz 

Vr = Vo —6 cB; f, = 296,25 MHz 

Measured at f(g+q—r) = 285,25 MHz Vo z= 
2nd harmonic distortion 

Vp = Vo = 50 dBmvV; fp = 66 MHz 

Vq = Vo = 50 dBmV; fg = 144 MHz | 

Measured at f(n+q) = 210 MHz do < 
Noise figure ~ | 

f = 40 MHz to 300 MHz F < 
Total d.c. current consumption | ye 

ee tot < 








22,0 + 0,6 


Oto+1,0 


+072 


20 


61,5 


BGY56 
BGY57 


22,0 + 0,6 


Oto +1,0 
+02 


20 


64 
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dB 


dB 


dB 


dB 


dBmV 


dB 


dB 


mA 
mA 








BGY58 


HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULES 


Hybrid amplifier module intended for CATV systems. 


QUICK REFERENCE DATA 





Frequency range 
Source impedance and load impedance 
Power gain at f = 50 MHz 


Slope cable equivalent 
f= 40 MHz to 300 MHz 


Flatness of frequency response 
f = 40 MHz to 300 MHz 


Return losses at input and output 
f = 40 MHz to 300 MHz 


Output voltage at dip, = —60 dB 
(DIN 45004, par. 6.3: 3-tone) 


2nd harmonic distortion at Vg = 50 dBmV 


Noise figure 
f = 40 MHz to 300 MHz 


D.C. supply voltage 
Total d.c. current consumption at Vp = + 24 V 


Operating mounting base temperature 





MECHANICAL DATA 
SOT-115 (see page 2). 


VA ta A 


40 to 300 MHz 
75 2 
33,0+ 1,0 dB 


¢0,5-to 1,506 


MN 


+0,3 dB 


V 


20 dB 


64 dBmV 


INN 
| 

op) 

Go 

ou 

es) 


ft fA 
NO 

> OH 
$5 


typ. 320 mA 
—20 to +90 °C 


a 


* The module is able to withstand incidental short peaks in the supply voltage up to a maximum of 


Siete 
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1 





BGY58 





MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-115. | 


—~ 13, 8max + a ——.27 2 Max ——— 


«+8 > —~| |< 3,8 max 











2.2 
max \ 
20,8 
& 8,6 max 
min v 








| 


| 1 
0,25 > 0,51 
; ; 2,54) | 0,38 
pie cel ile ele ee 


’ 7Z73804.2 











ae Positional accuracy. 
(M) Maximum material condition. 


Terminal connections 


1 = jnput 
2,3,7,8 =common 

. ee ee 

9 = output 











Soldering recommendations 


The maximum permissible temperature of the soldering iron is 260 °C for a contact time of maximum 
3s, when the soldered joints are 3 mm or more from the module. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage V; max. 55 dBmV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb —20 to +90 9C* 


* With a heatsink < 3,2 K/W (K/W is SI unit for °C/W) a maximum ambient temperature of + 65 °C is 
permissible. 


April 1981 





Hybrid v.h.f. push-pull amplifier module 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tampb = 25 OC 
Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 300 MHz 


Flatness of frequency response 
f = 40 MHz to 300 MHz 


Return losses at input and output 
Zs = 2, = 752; f= 40 MHz to 300 MHz 


Output voltage at dj-, = —60 dB 
(DIN 45004, par. 6.3: 3-tone) 
Vp = Vo; fp = 287,25 MHz 
Vg =Vo_—6 cB; fg = 294 25 MHz 
Ve = Vo —6 GB; f- = 296,25 MHz 
Measured at f(p+q—r) = 285,25 MHz 
2nd harmonic distortion 
Vp = Vo = 50 dBmV; fy = 66 MHz 
Vq = Vo = 50 dBmV; fg = 144 MHz 
Measured at F(p+q) = 210 MHz 


Noise figure 
f = 40 MHz to 300 MHz 


Total d.c. current consumption 





ltot 


BGY58 





33,0 + 1,0 
1.0/5: tos" 1.5 

< £03 
2 20 
z 64 
S —68 
< 6 
typ 320 
< - 340 
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dB 
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er" 1 lam a fr E 5 
DEVELOPMENT SAMPLE DATA 
Tree information is derived from development samples 

rade available for evaluation. tt does not necessarily 
imply that the device will go into regular production. 







BGY59 


HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULE 


Hybrid ampiifier rnodule intended for CATV systems up to 300 MHz. 


QUICK REFERENCE DATA 


a 





Frequency range 
Source impedance and load impedance 
Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 300 MHz 


Flatness of frequency response 
f = 40 MHz to 300 MHz 


Return losses at input and output 
f = 40 MHz to 300 MHz 


Output voltage at dj, = —60 dB 
(DIN450048B, par. 6,3: 3-tone) 


2nd harmonic distortion at Vg = 50 dBmV 


Noise figure 
f = 40 MHz to 300 MHz 


D.C. supply voltage 
Total! d.c. current consumption at Vp = +24 V 


Operating mounting base temperature 





MECHANICAL DATA 
SOT-115 (see page 2). 


40 to 300 


= 75 
38,5:21,0 


Oto +1,0 


AN 


+0,3 


V 


20 


INV 
oO 
os 


NM fK 
N 
KR 


typ. 320 


-—20 to+90 


MHz 


_* The module normally operates at Vp = 24 V, but is able to withstand supply transients up to 30 V. 
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MECHANICAL DATA 
Fig. 1 -SOT-115. 


Dimensions in mm 


om) 13,8max pe <+——— 27,2 max ——__> 


>} j~<« 3,8 max 


























20,8 
max 
4,2 | 
| : 
| 2,54 | 0:38 | 
beetle ae 
(5,08) 7273804.2 
3 25 oS 





‘G Positional accuracy. 


(M) Maximum Material Condition. 








Terminal connections 











1 = input 
2,3, 7,8 =common 
= 8 = VB | 
a 9 = output _ 
aan ve 
v 








3,8 > ge? 


Solde: ing recommendations 


The maximum permissible temperature of the soldering iron is 260 °C for a contact time of maximum 
3s, when the soldered joints are 3 mm or more from the module. | 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage | Nj max. 53 dBmV 
Storage temperature Tstg —40 to +100 °C 
Operating mounting base temperature Tmb —20to +90 °C* 


* With a heatsink <3,2 K/W (K/W is SI unit for °C/W) a maximum ambient temperature of + 65 OC is 
permissible. 





2 July 1981 





DEVELOPMENT SAMPLE DATA 


Hybrid v.h.f. push-pull amplifier module 


CHARACTERISTICS 
Supply voltage Vp = + 24 V; Tamb = 25 OC 
Power gain at f = 50 MHz 


Slope cable equivalent 
f = 40 MHz to 300 MHz 


Flatness of frequency response 
f = 40 MHz to 300 MHz 


Return losses at input and output 
Zo = Z, = 7522; f= 40 MHz to 300 MHz 


Output voltage at dj, = —60 dB 


(DIN45004B, par. 6.3: 3-tone) 

Vp = VG) fy = 287,25 MHz 
Vg =Vo=-6 dB; fg = 294,25 MHz 
V> = Vo —6 cB; f, = 296,25 MHz 
Measured at f(g 4q—r-) = 285,25 MHz 

2nd harmonic distortion 

Vy = Vo = 50 dBmV;f,= 66 MHz 
Vq =V_, = 50 dBmV; fg = 144 MHz 
Measured at Fin +q) = 210 MHz 


Noise figure 
f = 40 MHz to 300 MHz 


Total d.c. current consumption 


ltot 


BGY59 
eae eee eee 


30,5 1,0 

0 to+1,0 
< +0,3 
Zz 20 
=> 64 
< —68 
< 6 
typ 320 
< 340 
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dB 
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dB 


dB 


dBmvV 


dB 


dB 


mA 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 






BGY60 


HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULE 


Interstage hybrid amplifier module intended for CATV systems up to'300 MHz. The inputs and 
outputs of the stages have been terminated separately. 


QUICK REFERENCE DATA for total amplifier unless otherwise specified 








Frequency range | f | 40 to 300 MHz 


source impedance and load impedance LZO>L(0 = 75 22 
Power gain at f = 50 MHz Go 33,3:2:1,0 dB 
Slope cable equivalent = 


f = 40 MHz to 300 MHz | +0,5 to +1,5 dB 


Fiatness of frequency response 





f = 40 MHz to 300 MHz < so OBS! dB 
pre-stage |final stage 
' Return losses at input and output ee an Taney | 
f= 40 MHz to 300 MHz S411 Z 20 18 dB 
$92 z= 18 20 dB 

Output voltage at dip, = —60 dB | ee 

(DIN45004B, par. 6.3: 3-tone) Vo = 64 — dBmvV 
2nd harmonic distortion at Vg = 50 dBmV do a —66 dB 
Noise figure 

f = 40 MHz to 300 MHz F < 6 dB 
D.C. supply voltage +Vp = 24 Ve 
Total d.c. current consumption at Vp =+24V ltot typ. 320 ~ mA 
Operating mounting base temperature Tmb ~20 to +90 OC 








MECHANICAL DATA 
. SOT-115 (see page 2). 


 * The module normaily operates at Vp = 24 V, but is able to withstand supply transients up to 30 V. 
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BGY60 





MECHANICAL DATA Dimensions in.mm 
Fig. 1 SOT-115. 


—~) 13,8max —« t= 22k 


+ 3,8 max 












9,2 
max 
’ 

n 20,8 
8,6 max 
min ; 

| 
0,25 > a 
2,54 ol le 


. 


ner, | > 7283976 


@ Positional accuracy. 
(M) Maximum material condition. 


Terminal connections 





1 = input pre-stage 
2,3 =common 

4 = output pre-stage 
5 =+Vp 

6 = input final stage 
7,8 =common 

9 = output final stage 





Soldering recommendations 


The maximum permissible temperature of the soldering iron is.260 °C for a contact time of maximum 
3s, when the soldered joints are 3 mm or more from the module. | 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage total amplifier Vj max. 55 dB/mV 
Storage temperature Tstg —40to+100 °C 
Operating mounting base temperature Tmb —20to +90 °C* 


* With a heatsink <3,2 K/W (K/W is SI unit for °C/W) a maximum ambient temperature of + 65 OC is 
permissible. 


July 1981 


Hybrid v.h.f. push-pull amplifier module BGY60 





CHARACTERISTICS for total amplifier unless otherwise specified. 
Supply voltage Vp = + 24 V; Tamb = 25°C 


Power gain at f = 50 MHz Gp 33,0 21,0 dB 
Slope cable equivalent 
f = 40 MHz to 300 MHz +0,5 to+1,5 dB 


Flatness of frequency response 


f = 40 MHz to 300 MHz < +03 dB 
pre-stage | final-stage 
Return losses at input and output _— ~~. 
Zo = Z, = 75 2; f = 40 MHz to 300 MHz $4 z 20 18 dB 
$99 z 18 ~ 20 dB 
Output voltage at dj, = —60 dB ee 
(DIN45004B, par. 6.3: 3-tone) 
Vp = Vo; f, = 287,25 MHz 
Vqg=Vo—-6 dB; fg = 294,25 MHz 
Vr =Vqg —-6 dB; fy = 296,25 MHz 
Measured at f(p + q—r) = 285,25 MHz Vo 2 64 dBmV 
a 2nd harmonic distortion 
ms Vp = Vo = 50 dBmV; fy = 66 MHz 
Lu Vg = Vo = 50 dBmV; fg = 144 MHz 
re Measured at fin4q) = 210 MHz da < —66 dB 
7 Noise figure 
hs f = 40 MHz to 300 MHz F < 6 dB 
: Total d.c. current consumption tot oe oF aa 
O 
_ 
ui 
> 
Lu 
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DEVELOPMENT SAMPLE DATA 


This information is derived from development samples BGY74 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. ; "= BGY75 





HYBRID V.H.F. PUSH-PULL AMPLIFIER MODULES 


Hybrid amplifier modules intended for CATV systems up te 440 Mbis, 


QUICK REFERENCE DATA 














BGY74 | BGY75 

Frequency ranc i 40 to 440 40 to 440 MHz 
Sourfce npedance and ioad impedance Lear. = 75 75: S2 
Power gain at f = 50 MHz Gp 17,0+£0,4 17,0+0,4 dB 
Slope cable equivalent 

f = 40 MHz to 440 MHz 0,5 to+1,5 0,5:to +1,5 dB 
Flatness of frequency response . | 

f = 40 MHz to 440 MHz < =O] + 0,1 dB 
Return losses at input and output 

f = 40 MHz to 440 MHz | z= 18 18 dB 
Output voltage at dj, = —60 dB | 

(DIN 450048, par. 6.3: 3-tone) Vo 2 62,5 65 dBmV 
2nd harmonic distortion at Vg = 50 dBmV d9 S —68 —70. dB 
Noise figure i 

f = 40 MHz to 440 MHz F < 6 ZL dB 
D.C. supply voltage +Vp = 24 24 V* 
Total d.c. current consumption at Vp=+24V — Itot typ. 160 | 200 mA 
Operating mounting base temperature Tmb —20 to +90 | “220 to +90 °C 


—— 














MECHANICAL DATA 
SOT-115 (see page 2). 


* The modules normally operate at Vp = 24 V, but are able to withstand supply transients up to 30 V. 
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MECHANICAL DATA 


Fig. 1 SOT-115. 


| 13,8 max i <+—— 27,2 max ——» 

| 
| : <8 wm | —»| j<+ 3,8 max 
t |_| Ll 























7273804.2 





| 


oor PositionaP accuracy. 








(Mv) Maximum Materia! Condition. 


448-38 4 Terminal connections 
max 
1 = input 
2,3, 7,8 =common 
5 = Vp 
9 = output 








Soldering recommendations 


The maximum permissible temperature of the soldering iron is 260 °C for a contact time of maximum 
3s, when the soldered joints are 3 mm or more from the module. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

R.F. input voltage | Vj max. 65 dBmV 
Storage temperature | Tstg. —40 to +.100 °C 
Operating mounting base temperature | Tmb —20to +90 °C 


* With a heatsink <4,7 K/W for the BGY75, and <5,8 K/W for the BGY74 a maximum ambient 
temperature of +65 °C is permissible. (K/W is SI unit for °C/W.) 
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Dimensions in mm 


iy briduteteuciconll aniplitieriedules | BGY74 
BGY75 





CHARACTERISTICS 


Supply voltage Vp = + 24 V; Tamb = 25 OC BGY74 BGY75 


Power gain at f = 50 MHz Gp 17,0 + 0,4 17,0+0,4 dB 
Slope cable equivalent . 

f = 40 MHz to 440 MHz 0,5to+1,5 0:3 toz 1S dB 
Flatness of frequency response 

f = 40 MHz to 440 MHz —< + 0,1 20,1. dB 
Return losses at input and output 

Zo = Z; = 75 22; f = 40 MHz to 440 MHz Zz 18 18 dB 
Output voltage at dj, = —60 dB 

(DIN45004B, par. 6.3: 3-tone)  __ 

Vo =Vo; fp = 287,25 MHz 

Vq = Vo —6 dB; fg = 294,25 MHz 

Ve = Vo —6 GB; f, = 296,25 MHz 

Measured at Fin +q—r)= 285,25 MHz — V6 Zz 62,5 65 dBmV 
2nd harmonic distortion 

Vp = Vo, = 50 dBmV; fy = 55,25 MHz 

Vg = Vo = 50 dBmV; f, = 211,25 MHz : 

Measured at Fip +q) = 266,50 MHz d9 S —68 —70 dB 
Noise figure 

f = 40 MHz to 440 MHz F < 6 7 dB 

. typ. 160 | 200 mA 

Total d.c. current consumption ltot < 180 290 mA 


DEVELOPMENT SAMPLE DATA 
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WIDEBAND AMPLIFIERS (V.HF. & U.HF.) 


Selection guide 


SURVEY 


HYBRID ICs FOR WIDE-BAND AMPLIFIERS 


minimum values 


94 96 98 100 102 104 106 108 110 


aan 
oM339 | (2) 91370 ol 2) 
HE 


7283427 


typical values” 





® 12V types 
O 24V types 


(1) At —60 dB intermodulation distortion (DIN 45004, par. 6.3: 3-tone). 
(2) UHF. 
(3) VHF. 


Fig. 1 Type/performance in matrix survey. 


The matrix survey (Fig. 1) and the tables next page show both the 12 V and 24 V ranges. 


Note that the modules are available in the combination of high gain- high output voltage. 
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Tables of VHF/UHF hybrid ICs for wide-band amplifiers 


12 V supply voltage 
type 
— low OM345 
medium OM350 
medium OM360 
© output OM361 
high OM370 
output 
24 V supply voltage 
type 
OM320 
low - —som321 
output 
OM335 
, OM322 
medium OM336 
output 
OM339 
high OM323* 
output OM337* 


stages 


stages 


2 
3 


gain 
(dB) 


gain 
(dB) 


15,5 
15,5 
27 


15 
22 
28 


15 
26 


Vo(rms) (dBeV) 
—60 dB IMD 
(note 1) 

min. values 


97 
98 


105 
105 


111 


Vo(rms)(dBeV) 
—60 dB IMD 
(note 1) 

min. values 


92 
98 
98 


103 
105 
105 


112 
113 


noise 
figure 
(dB) 


55 
6,0 


7,0 
6,0 


7,0 


noise 
figure 
(dB) 


5,5 
6,0 
5,5 


7,0 
7,0 
6,0 


9,0 
9,8 


* Also available in A-version for external coil and output capacitor. 


Notes 


max. VSWR 
typ. values 
(note 2) 
input output 
2,0 1,4 
de 1,9 
1,3 1,5 
1,5 AT 
2,3 1,9 
max. VSWR 
typ. values 
(note 2) 
input output 
2,2 2,5 
2,5 2,0 
— 1,9 3,2 
1,7 1,7 
1,4 1,6 
1,5 1:5 
1,9 23 
2,3 1,8 


SURVEY 


supply 
current 
(mA) 


11,5 
18 


55 
50 


105 


supply 
cu rrent 
(mA) 


23 
33 
35 


60 
65 
66 


100 
115 


1. Measured. at —60 dB intermodulation distortion to DIN 45004, par. 6.3: 3-tone, f = 470 MHz. 
2. The typical maximum VSWR occurring in the frequency range 40-860 MHz, for a sample connected 
to a 75 Q line. 
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OM320 


HYBRID VHF/UHF WIDE-BAND AMPLIFIER 


Two-stage wide-band amplifier in the hybrid technique, designed for use in mast-head 
booster amplifiers, as pre-amplifier in MATV systems, and as general-purpose ampli- 


fier for v.h.f. andu.h.f. applications 


QUICK REFERENCE DATA 

Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rg =Rg =ZqQ = 75 2 
Transducer gain | Gtr = |se|? typ. 15,0. dB 
Flatness of frequency response +A \s¢|? typ. 1 dB 
Output voltage | 

at -60 dB intermodulation 

distortion (DIN45004, 3-tone) Vo(rms) > 92 = dBuV 
Noise figure | F typ. 5,5 dB 
D.C. supply voltage VB = 24 V+t10% 

Tai 290: t6-4270:. °E 


Operating ambient temperature 


ENCAPSULATION 7-pin, in-line, resin-coated body, see MECHANICAL DATA 


CIRCUIT DIAGRAM 
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OM320 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Operating ambient temperature daa ~20 to +70 Ze! 
Storage temperature T stg ~40 to +125 oe 
D.C. supply voltage | Vp max, 28 V 
Peak voltages on pins 1 and 7 Vim» VY7M ey ae ¥ 
—ViM Vom max, 10 Vv 


Peak incident powers on pins | and 7 Prime Pr7Mm) max. 100 mW 


CHARACTERISTICS 
Measuring conditions 


V.H.F.-U.H.F. test socket 


catalogue no. 3504 110 01840 * 


Ambient temperature Tamb 29 oC 
D.C. supply voltage VB 24 Vv 
Source impedance and load impedance Rg, Re fis. G2 
Characteristic impedance of 
h.f. connections Zo 75 G2 
Frequency range - 40 to 860 MHz 
Performance 
Supply current Ip typ. 23 mA 
_ 2 13 to 18 dB 
Transducer gain Ger | s¢| typ. 15,5 4B 
Flatness of frequency response +A |s¢| 2 typ 1 ~- dB 
Individual maximum v.Ss.w.Tr. 
input VSWR(i) typ. Ly ? bod 
— output VSWR(o) typ. 253) 7K 
ETE Back attenuation | 
f = 100 MHz ls, |2 typ. 30 dB 
f = 860 MHz |sx | 2 typ. 24 dB 
Output voltage 
at —60 dB intermodulation distortion , 
> 2 dBuV 
(DIN45004, par. 6.3: 3-tone) Vo(rms) typ. 94 dBuV 
Noise figure | F typ. ree dB 


S-parameters 





* This socket can be made available for customer reference purposes. 
** Highest value, for a sample, occurring in the frequency range. 


NO 
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OPERATING CONDITIONS 

Ambient temperature range Tapa 
D.C. supply voltage VB 
Frequency range f 
Source impedance and load impedance Res Ry 
MECHANICAL DATA 

Encapsulation 


The device is resin coated. 







seating plane 


wt 
oa 


~~ 





Ss 2,54 (9x) 


Terminal connections 


1 = Input 
Zou O70 = Common 
4 = Supply (+) 
7 = Output 


Soldering recommendations 


Hand soldering 


Maximum contact time for a soldering-iron temperature | 


of 260 °C; up to seating plane: 


OM320 


=90. to. +70 °C 


24 V+10% 
40 to 860 MHz 
Fo» G2 


Dimensions in mm 


max 








0,2 -~|+ 


| 
awe) 255 ig 
max 


7Z62807.2 
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Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact 

with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. . 

The device may be mounted against the printed-circuit board, but the temperature of the 
device must not exceed 125 en If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature below the 
allowable limit. 


Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the 
example shown below. . . 

Input and output should be connected to 75 2 tracks. 

The connections to the "common" pins should be as close to the seating plane as possible. 





top view 


7590 
track 





bottom view 7Z65940 


4 | : July 1975 
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HYBRID VHF/UHF WIDE BAND AMPLIFIER 


Two-stage wide-band amplifier in the hybrid technique, designed for use in mast-head 
booster-amplifiers, as pre-amplifier in MATV SYSTEMS, and as general-purpose ampli- 
fier for v.h.f. and u.h.f. applications. | 


QUICK REFERENCE DATA 


Frequency range | f 40 to 860 MHz 
Source and load (characteristic) impedance Rg =Reg=Zy = 75. Q | 
Transducer gain Gtr = Is¢ | 2 typ. Syd. IBS 
Flatness of frequency response +A Is¢| 2 typ. a “dB 


Output voltage 
at -—60 dB intermodulation - ar : ; 
distortion (DIN45004, 3-tone) Vo(rms) > 2 OS. <dBuV. z 


Noise figure EF Ey¥p: 6 dB 
D.C. supply voltage Vp = 24. V+£10% 
Operating ambient temperature Tamb ~20to+70 °C 





ENCAPSULATION 7-pin, in-line, resin-coated body, see MECHANICAL DATA 


CIRCUIT DIAGRAM | ue 


WT 





72677611 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Operating ambient temperature Tamb —-20 to +70 1 @ 
Storage temperature T stg -40 to +125 2G 
D.C. supply voltage VB | max. 28 V 
Peak voltages on pins 1 and 7 Vine Voy max. 28 V 
—-Vim> ~V7M max. 10 V 
Peak incident powers on pins 1 and 7 Prim> PI7M max. 100 mW 
CHARACTERISTICS 
Measuring conditions 
V.H.F. -U.H.F. test socket catalogue no. 3504 110 01840 * 
Ambient temperature —_ d Nene = 25 8 
D.C. supply voltage VB = 24 V 
Source impedance and load impedance Re, Rég = 75 G2 


Characteristic impedance of 
h.f. connections Zo = 73 G2 


Frequency range f = 40 to 860 MHz 
Performance | 
Supply current | Ip typ. 33 mA 
; 2 y, AL3-to 18 dB 
Transducer gain Ger = Ise! typ. 15,5 aB 
Flatness of frequency response tA Isp!” typ. 1 ™~ dB 
Individual maximum v.s.w.r. 
— input VSWR(j) typ. Do erie 
—— output VSWR(o) typ. 20 an 
= Back attenuation _ | 
f = 100 MHz Isyl? typ. 30 = dB 
f = 860 MHz Ise 12 typ. 26 dB 
Output voltage 
at ~60 dB intermodulation distortion Vv | > 98 dBuV 
(DIN45004, par. 6.3: 3-tone) o(rms) typ. 100 dBuV 


Noise figure 6 dB 


S-parameters: Sf = S821 S; = 81] 


Sr = 812 So = 822 





* This socket can be made available for customer reference purposes. 
** Highest value, for a sample, occurring in the frequency range. 
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OPERATING CONDITIONS 


Ambient temperature range Tamb =20'to+ 70° 9G 

D.C; aipply vonage | VB | = 24 WV +10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Rg, Rg = Zor S2 
MECHANICAL DATA - Dimensions in mm 
Encapsulation 7 


The device is resin coated. 











SS BO max Pees) 
wo 
Cc 
oO 
a 
1?) 
< 
J 
, © 
® 
a] 
; 0,2 -~|~<+ 
| 
y ej 255 |g 
max 
7262807.2 
Terminal connections se: 
1 = Input — 
Jems Manis a 6) = Common con 
4 = Supply (+) 
7 = Output 
Soldering recommendations 
Hand soldering 
Maximum contact time for a soldering-iron temperature 
of 260 °C; up to seating plane: 5s 
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Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact 
with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. . 
The device may be mounted against the printed-circuit board, but the temperature of the 
device must not exceed 125 °C. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature below the 
allowable limit. 


Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the 
example shown below. . 

Input and output should be connected to 75 2 tracks. 

The connections to the common" pins should be as close to the seating plane as possible. 





top view 






mY 4+ _¥ 759 
track  j~— —— track 
i 

bottom view 7265910 
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NO 

























ol ES 





r+ 
< 
ao] 
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Input impedance derived from 
input reflection coefficient sj, 
corordinates in ohm x 75. 
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HYBRID VHF/UHF WIDE-BAND AMPLIFIER 


Two-stage wide-band amplifier in the hybrid technique, designed for use as distribution 
amplifier in MATV and CATV systems and as general-purpose amplifier for v.h.f. and 
u.h.f. applications. Except for the encapsulation coating, the OM322 and OM175 have 
the same specification. OM322 will replace OM175. 


QUICK REFERENCE DATA 






Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Rg = Ry = Zo Po G8 
‘Transducer gain | Gtr =| s¢|? typ. 15 dB 







Flatness.of frequency response tA |s¢|? typ. 0,3 dB 


Output voltage 
at -60 dB intermodulation 








distortion (DIN45004, 3-tone) Vo(rms) > 103. dBuV 
- Noise figure E typ. 7 dB 
D.C. supply voltage VB = 24 V +10% 





Operating ambient temperature -20 to +70 





ENCAPSULATION 5-lead, resin coated body on metal base, see MECHANICAL DATA 


CIRCUIT DIAGRAM 





- 7267762.4 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Operating ambient temperature Tamb -~20 to +70 °C 
Operating mounting-base temperature T mb max. 100 °C 
Storage temperature T stg -40 to+125 °C 
D.C. supply voltage : : VB max. 28 V 
Peak voltages on pins 2 and 4 ae ae - : 
Peak incident powers on pins 2 and 4 Piom> Pray; = max. 100 mW 
CHARACTERISTICS 

Measuring conditions 

Ambient temperature | Tag = 25 "GC 
D.C. supply voltage VB = 24 V 
Source impedance ane lead impedance Rg, Rg = Ja: &2 


Characteristic impedance of 
h.f. connections Zo = Too 82 


Frequency range f = 40 to 860 MHz 
Performance | 
Supply current Ip typ. 60 mA 
14 to 16 GB 
: 4 2 DD. 
Transducer gain Ger =| sel on 15 dB 
2 typ. 0,3 dB 
Flatness of frequency response aay At | s¢| 2 03 Bl 
Individual maximum v.s.w.r. 
input VSWR() typ. Ld ly 
output VSWR(o) typ. Lg 1) 
Back attenuation | 
= 100 MHz — \sp|4 typ. 31 dB 
f = 860 MHz sr]? typ. 25 GB 
Output voltage 
at -60 dB intermodulation distortion 
> 103. dByV 
(DIN45004, par. 6.3: 3-tone) Vo(rms) a 105 + dBuv 
Noise figure iE typ. 7 dB 





S“parameters: 





1) Highest value, for a sample, occurring in the frequency range. 


| yy December 1976 


OM322 





OPERATING CONDITIONS 

Ambient temperature range Tamb -20 to+70 %C 

D.C. supply voltage VB = 24 V+10% 
F requency range | f 7 40 to 860 MHz 
Source impedance and load impedance Rg, Rg = 75. 2 
MECHANICAL DATA Dimensions in mm 
Encapsulation 


The device is resin coated and mounted on a metal mounting base. 


<< 21 


metal 
| base 

15,5 ae 
max i 

max 0,2 256 

ae max 

10,5 > 2,5 
15,5 max | 
max 





oP Sad. Te 7275070 max 
Terminal connections a 
1 = Supply (+) = 
Z = Input — 
3 and 5 = Common (internally connected to metal base) 
4 = Output 
Soldering recommendations 
Maximum contact time for a soldering-iron temperature of 260 iG > Ss 
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Mounting recommendations 





The module should preferably be mounted on a double-sided printed-circuit board, see 
the examples shown below. Input and output should be connected to 75 2 tracks. 


750 


track 
| <— 
an V4 


| 
i 


' ¥ 
hole in p.c. board Cy: 42 22 


4 
a7 


70 
track 





|<¢— 2 ——_———»| 7265908 


| p.c. board , 


M4 bolt 





7275071 
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output reflection coefficient 
co-ordinates in ohm x 75 


7273295 
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HYBRID V.H.F./U.H.F. WIDE-BAND AMPLIFIER 


Two-stage wide-band amplifier in the hybrid technique, designed for use in MATV systems, and as 
general purpose amplifier for v.h.f. and u.h.f. applications requiring a high output level. 

The OM323A needs an external collector-coil and blocking capacitor, whereas, the OM323 has these 
components built-in. 


QUICK REFERENCE DATA 


Frequency range pid f 40 to 860 MHz 


Source and load (characteristic) impedance Re = Re= Zo. = 15M 
Transducer gain Gtr = | s¢ | 2 typ 15--dB 
Flatness of frequency response ; tA | St | 2 typ 0,5 dB 


Output voltage 
at —60 dB intermodulation distortion 


(DIN45004, 3-tone); f = 470 MHz Vo(rms) typ 113 dBuv 
Noise figure F typ 9 dB 
D.C. supply voltage VB > 24 V+ 10% 
Operating mounting-base temperature Tmb —30 to +100 °C 


ENCAPSULATION 9-pin, in-line, resin-coated body on a right-angled metal mounting tab, see 
MECHANICAL DATA 


OM323 OM323A 








FR2 





7274496.) 


Fig. 1 Circuit diagram. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Operating mounting-base temperature 
Storage temperature 


D.C. supply voltage 


Peak voltages on pin 1 


Peak voltages on pin 9 


Peak incident powers on pins 1 and 9 
CHARACTERISTICS 


Measuring conditions 

V.H.F.—U.H.F. test socket 

Mounting base temperature 

D.C. supply voltage 

Source impedance and load impedance 


Characteristic impedance of h.f. connections 


_ Frequency range 


Performance 


Supply current 


Transducer gain 


Flatness of frequency response 


Individual maximum v.s.w.r. 
input 
output 
Back attenuation 
f = 100 MHz 
f = 650 MHz 
f = 860 MHz 


Tmb 

T stg 

VB 

ViM 
—Vim 
VOM 
—-V9M 
Piam, Piom 


—30 to +100 
—40 to +125 
max 28 
max 28 
max 24 
max 28 
max 4 
max 100 


catalogue no. 3504 110 01830 * 


* This socket can be made available for customer reference purposes. 


** Highest value, for a sample, occurring in the frequency range. 
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= 25 
= 24 
= 75 
= 75 
= 40 to 860 
— 95 to 105 
typ 100 
14 to 17 

typ 15 
typ 0,5 
typ ~ 1,9 
typ 23 
typ 29 
typ 25,5 
typ 24 


OG 


Hybrid PAP ant widebadd amplifier ~ OM323 
| OM323A 





Output voltage 
at —60 dB intermodulation distortion 
(DIN45004, par. 6.3: 3-tone) 


e 112 dBuVv 
f = 40-230 MHz Vo(rms) wo 114 dBuVv 
f = 470 MHz | Vo(rms)  tYP 113 dBuVv 
f= 860 MHz Vo(rms) typ 112 dBuVv 
Noise figure | : 
channel 2 . F typ 8 dB 
channel! 65 F typ 9 dB 


s-parameters: Se = $9] 





= ees 


OPERATING CONDITIONS 


Mounting-base temperature range Tamb —30 to +100 °C 

D.C. supply voltage Vp = 24 V+10% 
Frequency range f 40 to 860 MHz - 
Source impedance and load impedance Rs, Re = 75 22 


THERMAL DATA | 
a. The maximum permissible temperature at the mounting base is 100 °C. 


b. When the mounting tab is screwed to a double-sided printed-circuit board with dimensions 37 mm x 
' 51 mm, its temperature wil! be 57 °C above the temperature of the surrounding free air. 


c.'When a heatsink is fixed to the mounting tab and the pins are soldered into a double-sided printed- 
circuit board with dimensions 37 mm x 57 mm, the tab will reach the temperatures stated in the 
following table. 


Notes 

1. When the device is fixed only to a heatsink, not to a printed-circuit board, the values of the second 
column of the table should be increased by 2 OC and those of the third column decreased by 2 °C. 

2. The user is free to realize proper cooling by using differently shaped sinks, or, preferably, by fixing 
the tab to any convenient part of the equipment (e.g. a wall of the metal cabinet). 


Reaeink dats —_— eee eee ||!|!#~*«C eee 
thickness 1 mm OC oC 








Bright aluminium heatsink 


L-shaped bar, length 100 mm, height 165 mm 24 76 
Blackened aluminium heatsink 


L-shaped bar; length 50 mm, height 70 mm . 23° = 77 
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MECHANICAL DATA Dimensions in mm 


The amplifier is resin coated and has a metal mounting tab at a right angle to the encapsulation part. 


+ 30 max | 
18 
ma 

























2 
8 ie 
2 min 
. A ——— 
om mounting y 
a base a 
O76) tas =e i r 
' 3,4 re 
0.56 ah | e|l4-9,25 
OM i egret Or 
—>>- 
3,5 cannen i a Lt 35 | 44 | ‘: 
“ 2,94 (9x) | me ‘ max GK 
(3) 
18 | 
hole spacing 1275319. 


(1) Tolerance applies within this zone. 
(2) Distance applies within zone A. 
(3) For the OM323A: 3 mm maximum. 
Fig. 2 Encapsulation. 


Terminal connections 


1 = Input 

2, 3, 5, 6, 7, 8 = Common, connected to mounting tab 
4 = Supply (+) 

9 = Output 


Soldering recommendations 


Hand soldering 


Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5 s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 °C. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Hybrid v.h.f./u.h.f. wide-band aelitiet OM323 
OM323A 


Mounting recommendations 


The module should preferably be mounted on a double-sided printed-circuit board, see the following 
example. An example is also given of heatsink mounting. 

Input and output should be connected to 75 2 tracks. 

The connections to the common pins should be as close to the seating plane as possible. 


—— M3 screw (2x) 


J a ae metal washer (2x) 





heatsink - 


top view 


p.c. board 
(ZAZA ZITA 


c——-— metal washer (2x) 
e+4%5—lock washer (2x) 


COI — M3 nut (2x) 


— 7275321 








CNRS: Gatton Peer Fig. 4 Example of heatsink mounting. 


L > 5 pH; e.g. catalogue no. 
3122 108 20150 or 27 turns 
enamelled Cu wire (0,3 mm) 
wound on a ferrite core with 

a diameter of 1,6 mm. 

C > 220 pF ceramic capacitor. 





OM323A: bottom view 


Fig. 3 Printed-circuit board holes and tracks 
for the OM323 and OM323A. 
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HYBRID VHF/UHF WIDE-BAND AMPLIFIER 


Three -stage wide-band amplifier inthe hybrid technique, designed for use in mast-head 
booster-amplifiers, as pre-amplifier in MATV systems, and as ecneral purpose ampli- 
fier for v.h.f. and u.h.f. applications. 


QUICK REFERENCE DATA | 


Frequency range f — 40 to 860 MHz 
Source and load (characteristic) impedance Rg =Rpg=ZyQ = 1D - 92 
Transducer gain — Gtr = |s¢|2 typ. 27 dB 
Flatness of frequency response aA |s¢ | 2 typ. 1,6 dB 


Output voltage 
at -—60 dB intermodulation 


distortion (DIN45004, 3-tone) o(rms) > 98 dBuV 
Noise figure | F typ. 5,0 dB 
D.C. supply voltage. | VB = 24 V +10% eo 


Operating ambient temperature Tamb -~20to+70 °C 


ENCAPSULATION 7-pin, in-line, resin-coated body, see MECHANICAL DATA 


CIRCUIT DIAGRAM 





2,3,5,6 © 


7Z67760.1 
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ao | — 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Operating ambient temperature Tamb -20 to +70 0C 
Storage temperature | T ste ~40 to +125 oC 
D.C. supply voltage VB max. 28 V 
Peak voltages on pins 1 and 7 a ee rp > 
Peak incident powers on pins 1 and 7 PliM> PI7M Max. 1Q0 mW 


CHARACTERISTICS 


Measuring conditions 


Vili Po. F test-socket catalogue no. 3504 110 01840 * 


Ambient temperature jee = 25 (6 
D.C. supply voltage VB = 24 V 
Source impedance and load impedance Rg, Rg = 75 G2 
Characteristic impedance of 
h.f. connections Zo = 19 G2 
Frequency range f = 40 to 860 MHz 
Performance 
Supply current Ip typ. 35 mA 
23 to 31 dB 
j = Z 
Transducer gain Ger = | s¢l oT 97 aB 
Flatness of frequency response | s¢|? typ. 1,6 _ dB 
Individual maximum v.s.w.r. 
input VSWR() typ. 1.9 ate 
— output VSWR(o) typ Oy 2 er 
== Back attenuation : 
—= f = 100 MHz Isr 17 typ. 46 dB 
f = 860 MHz Isr|? typ. 40 dB 
Output voltage 
at -60 dB intermodulation distortion 
V > 98 dBuV 
. 20 o(rms) H 
(DIN45004, par. 6.3: 3-tone) ob: 101 dB 
Noise figure Asi typ. Dy dB 


S-parameters: 





* This socket can be made available for customer reference purposes. 
%* Highest value, for a sample, occurring in the frequency range. 
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OPERATING CONDITIONS 
Ambient temperature range. 
D.C. supply voltage 


Frequency range 


Source impedance and load impedance 


~ MECHANICAL DATA 
Encapsulation 


The dévice is resin coated. 





g plane 


seatin 


Terminal connections 


a! = Input 

2, 0; oy) “= Common 
a = Supply (+) 
7 = Output 


Soldering recommendations 


Hand soldering 


Maximum contact time for a soldering-iron temperature 
of 260 °C; up to seating plane: 


July 1975 


30 max 


Rg, Rg 











-20to+70 2% 


24 V+10% 


40 to 860 MHz 


7a 2 


Dimensions in mm 





0,2 |< 
| 
i 259 |g 
max 


72628072 


= 


OM335 





Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact 

with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted against the printed-circuit board, but the temperature of the 
device must not exceed 125 °C, If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature below the 
allowable limit. 


Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the 
example shown below. | 

Input and output should be connected to 75 62 tracks. 

The connections to the ''common" pins should be as close to the seating plane as possible. 





top view 





bottom view 71265910 


4 July 1975 
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HYBRID VHF/UHF WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in the hybrid technique, designed for use in mast-head booster- 
amplifiers, as preamplifier in MATV systems, and as general-purpose amplifier for v.h.f. and u.h.f. 
applications. 


QUICK REFERENCE DATA 





Frequency range 1 40 to 860 MHz 
source and load (characteristic) impedance hes hee = 75 2 
Transducer gain Gey = Isel? typ. 22 dB 
Flatness of frequency response tAls¢l? typ. 1,0 dB 


Qutput voltage 
at —60 dB intermodulation 


distortion (DIN 45004, 3-tone) Volrms) = 105 dBuv 
Noise figure E typ. 7 dB 
D.C. supply voltage VB = 24 V £10% 
Operating ambient temperature | Tamb -20 to +70 OC 





ENCAPSULATION 7-pin, in-line, resin-coated body, see MECHANICAL DATA 


CIRCUIT DIAGRAM 





2,3,5,6 © 
: 7275517 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Operating ambient temperature Tamb -~20 to +70 °C 
Storage temperature T stg -40 to+125 9C 
D.C. supply voltage VB max. 28 V 
Vim. V7M max. 28 V 


Peak voitages on pins 1 and 7 —Vim,-V7M max. 10 V 


Peak incident powers on pins 1 and 7 Piam. PI7M max. 100 mW 


CHARACTERISTICS 


Measuring conditions 


V.H.F.-U.H.F. test socket catalogue no. 3504 110 01840 * 
Ambient temperature Tamb = 25. 2C 
D.C. supply voltage Ve = 24 V 
Source impedance and load impedance Re, Re = 75 Q. 
Characteristic impedance of h.f. connections Zo = 75 G2 
Frequency range | f =40 to 860 MHz 
Performance 
Supply current | Ip typ. 65 mA 
of Awa 20 to 24 dB 
Transducer gain Gtr = [Si ie: 92 dB 
Flatness of frequency respcnse | tAlsel? typ. 1,0 dB 
Individual maximum v.s.w.r. . . 
input : VSWR (i) typ. 1,4 ** 
output | VSWR io} typ. 1G. * 
Back attenuation | 
= 100 MHz Is-1? typ. 4? dB 
f= 860 MHz spl? typ. 40 dB 


Output voltage 
at —60 dB intermodulation distortion 


2 105 dBuV 


(DIN 45004, par. 6.3: 3-tone) Voirms) typ. 107 dBuV 
Noise figure F typ. 7 dB 
s-parameters: Sf = $94 $= S14 
arr re so" 822 








* This socket can be made available for customer reference purposes. 
** Highest vaiue, for a sample, occurring in the frequency range. | 
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OPERATING CONDITIONS 


Ambient temperature range Tamb ~20 to +70 °C 

D.C. supply voltage VB = 24 V +10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Re, Re = 75. 2 
MECHANICAL DATA | Dimensions in mm 


Encapsulation | 


The device is resin coated. 


~ 30 max > 7 max [* 


































eo) 

Cc 

3 

Qa 

oO 

Cc 

E 

we] 

feb) 

va) 

55 

310 0,2-—|* 
| 

pO ahs 

max 
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Terminal connections 


1 = Input = 
2,3, 5,6 = Common =a 
4 = Supply (+) —— 
7 = Output. So 


Soldering recommendations 


Hand soldering 


' Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5s. 


Dip or wave soldering 


260 YC is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 OC, If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 
shown below. 


Input and output should be connected to 75 Q2 tracks. 


The connections to the ‘common’ pins should be as close to the seating plane as possible. 





top view 





7275515 


bottom view 


| > 5 wH: e.g. catalogue no. 3122 108 20150 or 27 turns enamelled Cu wire (0,3 mm) wound on a 
ferrite core with a diameter of 1,6 mm. 


C > 220 pF ceramic capacitor. - 
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HYBRID V.H.F./ULH.F. WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in the hybrid technique, designed for use in MATV systems, and as 
general purpose amplifier for v.h.f. and u.h.f. applications requiring a high output level. 

The OM337A needs an externa! collector-coil and blocking capacitor, whereas, the OM337 has these 
components built-in. 


QUICK REFERENCE DATA 








Frequency range f 40 to 26Q MHz 


Source and load (characteristic) impedance Rg=Re=Zy = 76 2 
Transducer gain Gtr = Ise | 2 typ. 26 dB 
Flatness of frequency response ty |s¢ | 2 typ. 1 dB 


Output voltage 
at —60 dB intermodulation 
distortion (DIN45004, 3-tone);: 


f = 470 MHz Vo(rms) typ. 112 dBuVv 
Noise figure &F typ. 9,8 dB 
D.C. supply voltage Vp = 24 V+10% 
Operating mounting-base temperature Tmb —30 to +100 °C 


ENCAPSULATION 9-pin, in-line, resin-coated body on a right-angled metal mounting tab, see. 
MECHANICAL DATA | 


OM337 OM337A 


4 





O4 





TR2 TR3 TR3 





‘o 72753221 


Fig. 1 Circuit diagram. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Operating mounting-base temperature 
Storage temperature 


D.C. supply voltage 


Peak voltages on pin 1 


Peak voltages on pin 9 


-Peak incident powers on pins 1 and 9 


CHARACTERISTICS 


Measuring conditions 
V.H.F.—U.H.F. test socket 
Mounting base temperature 
D.C. supply voltage 


Source impedance and load impedance 


Characteristic impedance of h.f. connections 


Frequency range 
Performance 


Supply current 


Transducer gain 


Flatness of frequency response 


Individual maximum v.s.w.r. 
input 
output 


Back attenuation 
f = 100 MHz 
f = 650 MHz 
f = 860 MHz 


Tinb 


Vim 
—Vin 
Vom 
—Von 


Pram, Piom 


—30 te +700 § 
—40 to +125 
max. 28 
max 28 
max 24 
max 28 
max 4 
max. 100 


SARA SA RAYA AR a in ASS: 


catalogue no. 3504 110 01830* 


Tmb 
VB 
Rs, Re 
Zo 

f 


* This socket can be made available for customer reference purposes. 


** Highest value, for a sample, occurring in the frequency range. 
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= 25 
= 24 
= 75 
= 75 
= 40 to 860 
110 to 120 
typ. chs 
23 to 29 
typ. 26 
typ. 1 
typ. 2,3 
typ. 1,8 
typ. 44 
typ. 41 
typ. 43 


1 





Hybrid v.h.f./u.h.f. wide-band amplifier OM337 


Output voltage | 
at —60 dB intermodulation distortion 
(DIN45004, par. 6.3: 3-tone) 





f = 40-230 MHz oe oe Hy fee 
f= 470 MHz . _ Vo(rms) typ: 112 dBuv 
f = 860 MHz Vo(rms) typ. 110 dBuV 
Noise figure 
channel 2 F typ. 7 dB 
channel 65 F typ. 9,8 dB 
s-parameters: St= $94 SS 4 
a 2 So ~ 522 
OPERATING CONDITIONS 
Mounting-base temperature range Tmb —30 to +100 °C 
D.C. supply voltage Vp = 24 Vt10% 
Frequency range . f : 40 to 860 MHz 
Source impedance and load impedance Re Ae: = 75 Q 


THERMAL DATA 
a. The maximum permissible temperature at the mounting base is 100 9C. 


b. When the mounting tab is screwed to a double-sided printed-circuit board with dimensions 37 mm x 
51mm, its temperature will be 57 °C above the temperature of the surrounding free air. 


c. When a heatsink is fixed to the mounting tab and the pins are soldered into a double-sided printed- 
circuit board with dimensions 37 mm x 51 mm, the tab will reach the temperatures stated in the 
following table. 


Notes: 

1. When the device is fixed only to a heatsink, not to a printed-circuit board, the values of the second 
column of the table should be increased by 2 °C and those of the third column decreased by 2 °C. 

2. The user is free to realize proper cooling by using differently shaped sinks, or, preferably, by fixing 
the tab to any convenient part of the equipment (e.g. a wall of the metal cabinet). 


mene Gate Tmb — Tamb Tamb max 
thickness 1 mm OC oC | 
Bright aluminium heatsink 

L-shaped bar; length 100 mm, height 65 mm 27,5 | 72,5 
Blackened aluminium heatsink . 

L-shaped bar; length 50mm, height 70 mm 26,5 73,5 
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OM337 
OM337A 


MECHANICAL DATA 





Dimensions in mm 


The amplifier is resin coated and has a metal mounting tab at a right angle to the encapsulated part. 


«4 





30 max —__-______ 


seating plane 








| 3 2,54 (9x) 
[=0,4}-+1<—__ 18 


hole spacing 


(1) Tolerance applies within this zone. 
(2) Distance applies within zone A. 
(3) For the OM337A: 3 mm maximum. 


Fig. 2 Encapsulation. 


Terminal connections 


1 = Input 

2, 3, 5,6, 7, 8 = Common, connected to mounting tab 
4 = Supply (+) | 

9 = Output 


Soldering recommendations 


Hand soldering 










3 (2) 
min 


mounting \* 
base : 
2 ot =3 















i n 
0354. 
mers ai 1.0.25 
a iL 
<— 61> oe 
11 4 
: max - max ‘~*~ 


(3) 
72753194 


Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5 s. 


Dip or wave soldering 


260°°C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must. 
not exceed 125 OC. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 


June 1978 


OM337 


Hybrid v.h.f./u.h.f. wide-band amplifier 





Mounting recommendations 
The module should preferably be mounted on a double-sided printed-circuit board, see the following 
example. An example is also given of heatsink mounting. 


Input and output should be connected to 75 Q tracks. . 
The connections to the common pins should be as close to the seating plane as possible. 


—— M3 screw (2x) 





top view heatsink 





bic: board 
(ZA PPT 


c=-=---metal washer (2x) 


a++e>—lock washer (2x) 


CrhO— M3 aut (2x) 





°7Z75321 





OM337: bottom view. 7275320 


Fig. 4 Example of heatsink mounting. 


oy L > 5 wH; e.g. catalogue no. 
Se 3122 108 20150 or 27 turns 
ae | enamelled Cu wire (0,3 mm) 
, wound on a ferrite core with a 
SN , a diameter of 1,6 mm. 
eee : C > 220 pF ceramic capacitor. 





7278426 


OM337A: bottom view. 


Fig. 3 Printed-circuit board holes and tracks 
for the OM337 and OM337A. 


June 1978 





OM337A 


BE 
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B 
aa 


\ eo 
8 ran) 


Fig. 5 Input impedance 
derived from input reflection 
coefficient s;, co-ordinates in 
ohm x 75; typical values. 
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Fig. 7 Transducer gain as a function of frequency. 
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HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in the hybrid integrated circuit technique, designed for use in mast- 
head booster-amplifiers, as amplifier in MATV systems, and as general-purpose amplifier for v.h.f. and 


u.h.f. applications. 


QUICK REFERENCE DATA 





Frequency range 





t 


Source and load (characteristic) impedance Rg = Re=Zo5 


Transducer gain 
Flatness of frequency response 


Output voltage 
at —60 dB intermodulation 


distortion (DIN 45004, 3-tone) 
Noise figure . 


D.C. supply voltage 


Operating ambient temperature 





Gtr = is¢l” 
+A |s¢|* 


VB 
Tamb 








40 to 860 MHz 


75:2 
typ. 28 dB 
typ 1,5 dB 
2 105 dBuv 
typ 6 dB 
= 24 V +£10% 
—20 to +70 °C 


ENCAPSULATION 7-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig. 2) 


2;3;0;0:' 0 





Fig. 1 Circuit diagram. 


7Z75517 


HW 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Operating ambient temperature ‘Tagab —20 to +70 ©C 

Storage temperature T stg —~490 to +125 OC 

D.C. supply voltage Vp max. 28 V 
Vam, V7M max. 28 V 


Peak voltages on pins 1 and 7 —V4nj,—-V7M max. 10 V 


Peak incident powers on pins 1 and 7 Plan, PI7M max. 100 mW 


CHARACTERISTICS 


Measuring conditions 


V.H.F.-U.H.F. test socket catalogue no. 3504 11001840 * 
Ambient temperature aaa = 2500 
D.C. supply voltage VB = 24 V 
Source impedance and load impedance Ro, Rg = ae bs oe 
Characteristic impedance of h.f. connections Zo = 75 
Frequency range ii = 40 to 860 MHz 
Performance 
Supply current IB typ. 67 mA 
Transducer gain Gtr = Is¢l? as Ne se 
Flatness of frequency response +A\s¢|? typ. 15)d5 
Individual maximum v.s.w.r. | 

input VSWR (i) typ. Loe 

output VSWR (9) typ. a se" 
Back attenuation 

f = 100 MHz Sele typ. 46 dB 

f = 860 MHz isr|? typ. | 31 dB 


Output voltage 
at —60 dB intermodulation distortion 


a 105 dBuv 





(DIN 45004, par. 6.3: 3-tone) Vo(rms) typ. 107 dBuV 
Noise figure F eae ee 
s-parameters: St = $97 Ss; 7511 
aa eo 22 











* This socket can be made available for customer reference purposes. 
** Highest value, for asample, occurring in the frequency range. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier 





OPERATING CONDITIONS 


Ambient temperature range Tamb =20'to:+ 70 '8C 

D.C. supply voltage Vp = 24 V +10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Re, Re = 75: &2 
MECHANICAL DATA | ' Dimensions in mm 


The device is resin coated. 








4 





seating plane 





+ 








wf 
own 





> 











2,54 (9x) 7275516 


Fig. 2 Encapsulation. 


Terminal connections ig 


1 = input 

2, 3, 5,6 =common 

4 = supply (+) — 
—— = output = 


Soldering recommendations 
Hand soldering 


Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive so!der waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 °C. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 


shown below. 


Input and output should be connected to 75 {2 tracks. 


The connections to the ‘common’ pins should be as close to the seating plane as possible. 








Fig. 3 Printed-circuit board holes and tracks. 


RaBEe 
Ei teee 




















L > 5 uwH; e.g. catalogue no. 
3122 108 20150 or 27 turns 
enamelled Cu wire (0,3 mm) . 
wound on a ferrite core with a 
diameter of 1,6 mm. 

C > 220 pF ceramic capacitor. 


— _y ee 
—— trac 
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bottom view 
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Fig. 4 Transducer gain as a function of frequency; Z, = 75 Q. 
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HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


One-stage wide-band amplifier in hybrid integrated circuit technique on a thin-film substrate, 
intended for aerial amplifiers in car radios, caravans or RATV and MATV applications. 


QUICK REFERENCE DATA 








D.C. supply voltage VB - = 12 V + 10% 
Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance "Reg = 26 = 75 Q 
Transducer gain | Gip= | sel? typ. 12 dB 


Flatness of frequency response +A || 2 typ. 1 dB 


Output voltage 
at —60 dB intermodulation 


distortion (DIN 45004, 3-tone) Vo(rms) typ. 99 dBuV 
Noise figure F typ. 5.5--dB 


Operating ambient temperature | Tamb  =-20to+70 °C 





ENCAPSULATION 5-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig. 2) 


C1 





7279909 


Fig. 1 Circuit diagram. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Operating ambient temperature 
Storage temperature 
D.C. supply voltage 


Peak incident powers on pins 1 and 5 


CHARACTERISTICS 
Measuring conditions 
Ambient temperature 
D.C. supply voltage 


Source impedance and load impedance 


Characteristic impedance of h.f. connections 


Frequency range 


Performance 
Supply current 


Transducer gain 


Flatness of frequency response 


Individual maximum V.S.w.r. 


input 
output 
Back attenuation 
= 100 MHz 
f = 860 MHz 
Output voltage 


at —60 dB intermodulation distortion 
(DIN 45004, par. 6.3: 3-tone) 


Noise figure 


s-parameters: 


Tamb 
T stg 
VB 


Piam,PI5M 





Sf= 82] Sj= 841 


Se a2 Sor. 222 


* Highest value, for a sample, occuring in the frequency range. 


December 1980 


—20 to +70 
—40 to +125 
max. 15 
max. 100 
= 25 
=. 2 
= 75 
= 75 
= 40 to 860 
typ. 11/5 
typ. ie 
typ. 1 
typ. 2,0 
typ. 1,4 
typ. 22 
typ. 19 
typ. 99 
typ. 5,5 





oC 


mW 


6: 


dBuVv 
dB 


9S a ES 


ybrid integrated circuit v.h.f./u.h.f. wide-band amplifier OM345 





OPERATING CONDITIONS 


Ambient temperature range Tap 201078 70° VE 

D.C. supply voltage Vp = 12 V £10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Rg Re = acme 
MECHANICAL DATA Dimensions in mm 


The device is resin coated. 


type number 
marking on this 
side to identify 


pin 1 3 








eZ | max|* 
a 

mn 

cS 

: 

+ Max 

Ww 

5 

3,0 5 2 1 
Pte oes 

oo er 7283296 


2,54 (4x) 


Fig. 2 Encapsulation. 


Terminal connections 


1 = input 

2,3 = common _ 
4 = — supply (+) 

5 ==. sOuTpUT 


Soldering recommendations 


Hand soldering 
Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5s. - 
Dip or wave soldering | 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 °C. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 
shown below. 


Input and output should be connected to 75 &2 tracks. 


The connections to the ‘common’ pins should be as close to the seating plane as possible. 





top view 





bottom view 7279911 


Fig. 3 Printed-circuit board holes and tracks. 
C > 220 pF ceramic capacitor. 
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Fig. 4 Transducer gain as a function of frequency; Zg = 75 22. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier 


OM345 
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860 MHz 


700 





Fig. 5 |nput impedance derived 
from input reflection coefficient 
s;, co-ordinates in ohm x 75; 
typical values. 


7283778 








Fig. 6 Output impedance derived 
from output reflection coefficient 
Sg, co-ordinates in ohm x 75; 
typical values. 
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Fig. 7 Output voltage and supply 
current as a function of the 
supply voltage; typical values. 


















































































































































Fig. 8 Variation of transducer gain 
with supply voltage; reference 0 dB 
at 12 V; f = 100 to 860 MHz; typical 
values. 
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OM350 





HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


Two-stage wide-band amplifier in hybrid integrated circuit technique on a thin-film substrate, intended 
for RATV and MATV applications. 


QUICK REFERENCE DATA 











D.C. supply voltage Vp = 12 V+ 10% 
Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Re = Ro = Zo = 75 &2 
Transducer gain Ger = [se |? typ. 18 dB 
Flatness of frequency response ane) | Sf | typ. 1 dB 
Output voltage 

at —60 dB intermodulation | 

distortion (DIN 45004, 3-tone) Vol(rms) typ. 100 dBuv 
Noise figure - typ. 6 dB 
Operating ambient temperature eee —20 to +70 9C 





ENCAPSULATION 5-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig. 2) 





WI 7274871 


Fig. 1 Circuit diagram. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Operating ambient temperature Tamb | —20 to +70 °C 
Storage temperature T stg —40 to+ 125 °C 
D.C. supply voltage VB max. LS Vv 
Peak incident powers on pins 1 and 5 Pram, PI5M max. 100 mW 


CHARACTERISTICS 


Measuring conditions 


Ambient temperature Tamb = 250C 
D.C. supply voltage Vp = 12 V 
Source impedance and load impedance Ry, Re = 75 2 
Characteristic impedance of h.f. connections Zo = 75 A2 
Frequency range f = 40to 860 MHz 
Performance 
Supply current | Ip typ. 18 mA 
Transducer gain Gtr = | s¢ |? typ. 18 dB 
Flatness of frequency response ae aN | Sf | , typ. 1 dB 
Individual maximum v.s.w.r. ; 

input VSWR (j) typ. A 

output VSWR (9) typ. 1 
Back attenuation 

f = 100 MHz Sale typ 29 dB 

f = 860 MHz | Sp | : typ. 25 dB 


Output voltage 
at —60 dB intermodulation distortion 
(DIN 45004, par. 6.3: 3-tone) Vo(rms) typ. 100° dBuv 


Noise figure E _typ. 6 dB 








| S-parameters: S¢=894 Ss; = 514 


ye et2: oO S272 + 


L$ ee 








* Highest value, for a sample, occuring in the frequency range. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier OM350 





OPERATING CONDITIONS 





Ambient temperature range Tamb —20to+70 °C 
D.C. supply voltage Vp = 12 V+ 10% 
Frequency range 7 40 to 860 MHz 
Source impedance and load impedance Rs, Re = 75 & 
-. MECHANICAL DATA Dimensions in mm 
The device is resin coated. 
ee 19 dk imax 
S : 
: 
2 | 
£ 9 
= max 
: 
a5 
3,0 | 
A 


eb od” & © TP. gee | 
att eal ) “Delt: 02 
eather oe 
2,54 (6x} 72 14872.2 
Fig. 2 Encapsulation. 


Terminal connections 


1 = Input 
2,3,4 = common 
5 = output/supply (+) 


Soldering recommendations 
Hand soldering 


Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5 s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 9C. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 

The module should preferably be mounted on double-sided printed-circuit board, see the example 
shown below. 

Input and output should be connected to 75 Q tracks. 


The connections to the ‘common’ pins should be as close to the seating plane as possible. 


L > 5 wH; e.g. catalogue no. 
3122 108 20150 or 27 turns 
enamelled Cu wire (0,3 mm) 
wound on a ferrite core with a 
diameter of 1,6 mm. 

C > 220 pF ceramic capacitor. 





top view 





bottom vie 5274873 





Fig. 3 Printed-circuit board holes and tracks. 


7279962 





























































































































































































= i faesasee } 
= PEER EEE 
fica te ele eee lat [le a caciit ee toie ah be tok 
ve ee ak ee SEAR aie 
Srcbusssssescesaaseesteeees 
es BO ee ee 
SeeeS800 7,7 0 5Un50000005050000000 
i 52S 0S00050CG Gees oe eee 
Het} EE Crp 
ratescess SiGRaurausecueneeseerscees 
iia ECE CEE EEE HEPES EEE 
ong PEELE EEE EERE EEE EEE EECEE EERE EEE 

0 0,2 0,4 06 ¢£ (GHz) 08 





4 - December 1980 


Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier OM350 











Fig. 5 Input impedance derived 
from input reflection coefficient 
s;, co-ordinates in ohm x 75; 
typical values. 





Fig. 6 Output impedance derived 
from output reflection coefficient 
So, co-ordinates in onm x 75; 
typical values. | 
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Fig. 7 Output voltage and supply current as a 
function of the supply voltage; typical values. 
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Fig. 8 Variation of transducer gain with 
supply voltage; reference 0 dB at 12 V: 


f = 500 MHz; 
———— f= 100 MHz; 
———- f = 860 MHz; 


typical values. 
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HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in hybrid integrated circuit technique on a thin-film substrate, intended 
for use in mast-head booster-amplifiers, as preamplifier in MATV systems, and as general-purpose ampli- 
fier for v.h.f. and u.h.f. applications. 


QUICK REFERENCE DATA 














Frequency range : 40 to 860 MHz 
Source and load (characteristic) impedance ) Re= Re=Zyu = 75 Q. 
Transducer gain : Gtr = Isl? typ. 23 dB 
Flatness of frequency response tAjs¢|? typ. 0,5.-dB 


Output voltage 
at —60 dB intermodulation ; 
distortion (DIN 45004, 3-tone) : Vol(rms) > © 105 dBuVv 


Noise figure | EF typ. 7 dB 
D.C. supply voltage VB 7 12 V+10% 
Operating ambient temperature Tamb -20 to +70 °C 





ENCAPSULATION 8-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig. 2} 


7Z79415 





Fig. 1 Circuit diagram. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Operating ambient temperature 
Storage temperature 
D.C. supply voltage 


Peak incident powers on pins 1 and 7 


CHARACTERISTICS 

Measuring conditions 

Ambient temperature 

D.C. supply voltage 

Source impedance and load impedance 
Characteristic impedance of h.f. connections 


Frequency range 


Performance 


Supply current 
Transducer gain 


Flatness of frequency response 


Individual maximum v.s.w.r. 
input 
output 
Back attenuation 
f = 100 MHz 
f = 860 MHz 


Output voltage 
at —60 dB intermodulation distortion 
(DIN 45004, par. 6.3: 3-tone) 


Noise figure 


Tamb 
T stg 
VB 


Piam, Pi7m 


—20 to +70 
—40 to +125 
max. 15 
max. 100 
= 25 
= 12 
= 75 
= 75 
= 40 to 860 
typ. 55 
typ. 23 
21 to 25 

typ. 0,5 
typ. 1,3 
typ. 1,5 
typ. 42 
typ. 33 
> 105 
typ. 107 
typ. 7 





dBuv 
dBuVv 


s-parameters: Sf = $94 





sr 12 


* Highest value, for a sample, occurring in the frequency range. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier: 


OPERATING CONDITIONS 
Ambient temperature range 
D.C. supply voltage 
Frequency range 


Source impedance and load impedance 


MECHANICAL DATA 


OM360 





Tamb —20 to +70 °C 

VB = 12 V+ 10% 
f 40 to 860 MHz 

Re, Re = 75 Q 


Dimensions in mm 


The device is resin coated. 


pin 1 identification 
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7278680. 


2,54 (9x) 


Fig. 2 Encapsulation. 


Terminal connections 


1 = input 

2, 3, 5, 6, 7 = common 

4 = supply (+) 
8 = output/supply (+) 


Soldering recommendations 
_ Hand soldering 
Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 °C. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 
shown below. 


Input and output should be connected to 75 Q, tracks. 


The connections to the ‘commen’ pins should be as close to the seating plane as possible. 





L > 5 wH; e.g. catalogue no. 
ae | 3122 108 20150 or 27 turns 
ee f : oe ee oe S | enamelled Cu wire (0,3 mm) 
be pCO hee wound on a ferrite core with 
CHE G0 ollpio oo. [ema 752 a diameter of 1,6 mm. 
SHES] a re eens as A‘ ack C > 220 pF ceramic capacitor. 






| 


rat 
rac - 








bottom view TZ79416 


Fig. 3 Printed-circuit board holes and tracks. & 
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Fig. 4 Transducer gain as a function of frequency; Z, = 75 ©. 
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40 


Fig. 7 Output voltage and supply current as a 
function of the supply voltage; typical values. 


20 


Fig. 8 Variation of transducer gain with 
supply voltage; reference 0 dB at 12 V; 
f = 500 MHz; 

———— f= 100 MHz; 

eon f = 860 MHz; 

typical values. 
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HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in hybrid integrated circuit technique on a thin-film substrate, 
intended for use in mast-head booster-amplifiers, as an amplifier in MATV systems, and as general- 
purpose amplifier for v.h.f. and u.h.f. applications. 


QUICK REFERENCE DATA 





Frequency range f 40 to 860 MHz 
Source and load (characteristic) impedance Ree Reo Zo 75 Q. 
Transducer gain Gey = Isel? typ. 28 dB 
Flatness of frequency response +Al|s¢|? typ. 1 dB 


Output voltage 
at —60 dB intermodulation 


distortion (DIN 45004, 3-tone) , Vo(rms) 2 105 dBuv 
Noise figure F typ. 6 dB 
D.C. supply voltage _ | | VB = 12 V+ 10% 
Operating ambient temperature Tamb —20 to +70 °C 





ENCAPSULATION 8-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig. 2) 


7284029 





Fig. 1 Circuit diagram. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Operating ambient temperature ~ Tamb —20 to +70 °C 
Storage:temperature Tstg —40 to +125 °C 
D.C. supply voltage VB max. 15 V 
Peak incident powers on pins 1 and 8 Piim, Pigm = max. 100 mW 


CHARACTERISTICS 


Measuring conditions 


Ambient temperature Tamb = 25 OC 
D.C. supply voltage VB = 12 V 
Source impedance and load impedance Re, Re t= 75 Q 
Characteristic impedance of h.f. connections Zo = | 75 22 
Frequency range ii = 40 to 860 MHz 
Performance 
Supply current | Ip typ. 50 mA 
; Pe. typ. 28 dB 

Transducer gain Ger = Ise 26 to 31 dB 
Flatness of frequency response tA|s¢|? typ. 1 dB 
Individual maximum v.s.w.r. | 

input VSWR (i) typ. 175. °* 

output | VSWR (9) typ. 1 We sc 
Back attenuation 

f = 100 MHz Is-l? typ. 45 dB 

f = 860 MHz spl? typ. 35 dB 
Output voltage oa 

at —60 dB intermodulation distortion V 2 . 105 dBuVv 

(DIN 45004, par. 6,3; 3-tone) OUI tye. 107 dBuV 
Noise figure 6 dB 


‘sparameters: se = $91 


Sr S42 





* Highest value, for a sample, occurring in the frequency range. 
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Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier OM361 





OPERATING CONDITIONS 


Ambient temperature range Tamb —20 to+70 °C 

D.C. supply voltage | VB = 12 V+t10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Re Re = — 768 Q 
MECHANICAL DATA Dimensions in mm 


The device is resin coated. 


pin 1 identification 
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Fig. 2 Encapsulation. 


Terminal connections 


1 = input 

2, 3, 5,6, 7 =common -, 
4 = supply (+) 

8 = output/supply (+) 


Soldering recommendations 
Hand soldering 


Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5s. 


Dip or wave soldering 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 OC. If the printed-circuit board has been pre-heated, forced cooling may be necessary 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 


The module should preferably be mounted on double-sided printed-circuit board, see the example 
shown below. 


Input and output should be connected to 75 {2 tracks. 
The connections to the ‘common’ pins should be as close to the seating one as possible. 


L > 5 wH; e.g. catalogue no. 3122 108 
20150 or 27 turns enamelled Cu wire 
(0,3 mm) wound on a ferrite core 
(material 4B 1; catalogue number 3122 
104 91110) with a diameter of 1,6 mm. 
C > 220 pF ceramic capacitor. 





bottom view "7127916 


Fig. 3 Printed-circuit board holes and tracks. 
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Fig. 5 Input impedance derived 
from input reflection coefficient 
s;, co-ordinates in ohm x 75; typ- 
ical values. 


Fig. 6 Output impedance derived 
rom output reflection coefficient 
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Fig. 7 Output voltage and supply current as a 
function of the supply voltage; typical values. 
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500 MHz; 
———— f= 100 MHz: 
—.—.—. f = 860 MHz; 


typical values. 


Fig. 8 Variation of transducer gain with 
f 


supply voltage; reference OdB at 12 V; 
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HYBRID INTEGRATED CIRCUIT VHF/UHF WIDE-BAND AMPLIFIER 


Three-stage wide-band amplifier in hybrid integrated circuit technique on a thin-film substrate, 
intended for use in mast-head booster-amplifiers, as an amplifier in MATV and CATV systems, and as 
general-purpose amplifier for v.h.f. and u.h.f. applications. 


QUICK REFERENCE DATA 





Frequency range f 
Source and load (characteristic) impedance A. ng> 
Transducer gain Gee lsy 
Flatness of frequency response tAl s¢| 
Output voltage 

at —60 dB intermodulation 

distortion (DIN 45004, 3-tone) 

VHF Vo(rms) 

UHF Vo(rms) 
Noise figure F 
Dye. supply voltage Vp 
Operating ambient temperature Tamb 


40 to 860 MHz 
Looks 
28 dB 
1 dB 


113 dBuVv 
112 dBuv 


7 dB 
12 Vti10% 
—20 to +70. PC 


ENCAPSULATION 9-pin, in-line, resin-coated body, see MECHANICAL DATA (Fig.2) 


Ci 


C3 





C2 ¢ eR 2 C4 
Ral |r Re? . Ro} | Jaro 


Fig. 1 Circuit diagram. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Operating ambient temperature 
Storage temperature 

D.C. supply voltage 

Peak incident powers on pins 1 and 8 


CHARACTERISTICS 

Measuring conditions 

Ambient temperature 

D.C. supply voltage 

Source impedance and load impedance 
Characteristic impedance of h.f. connections 


Frequency range 


Performance 
Supply current 


Transducer gain 


Flatness of frequency response 


Individual maximum v.s.w.r. 
input 


output 


Back attenuation 
f = 100 MHz 
f = 860 MHz 


Output voltage 
at —60 dB intermodulation distortion 
(DIN 45004, par.-6,3; 3-tone) 


VHF 
UHF 
Noise figure 


s-parameters: 


at 2 
oe 2 


Vo(rms) 


Vo(rms) 





* Highest value, for a sample, occurring in the frequency range. 
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—20 to +70 

—40 to +125 
max. 15 
max. 100 
= 25 
= 12 
= 75 
= : 75 
= 40 to 860 
typ. 105 
typ. 28 
26 to 31 

typ. 1 
typ. 2,3. 
_ typ. 1,9 
typ. 45 
typ. 35 
= 111 
typ. 113 
2 110 
typ. 112 
| 7 





dBuv 
dBuv 
dBuv 
dBuv 


dB 





Hybrid integrated circuit v.h.f./u.h.f. wide-band amplifier | OM370 





OPERATING CONDITIONS 





Ambient temperature range Leven —20 to +70 °C 
D.C. supply voltage Vp = 12 V+ 10% 
Frequency range f 40 to 860 MHz 
Source impedance and load impedance Re, Rp: = 150) 
MECHANICAL DATA Dimensions in mm 
The device is resin coated. pin pideatitiedticn 
mii, 2 
max 
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2,94 (9x) 


Fig. 2 Encapsulation. 


Terminal connections 


1 = input 
2,3,4,5and 7,8 =common 

6 = supply (+) 

9 = output/supply (+) 


Soldering recommendations 
Hand soldering 
Maximum contact time for a soldering-iron temperature of 260 °C up to the seating plane is 5 s. 


Dip or wave soldering | 


260 °C is the maximum permissible temperature of the solder; it must not be in contact with the joint 
for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. 
The device may be mounted against the printed-circuit board, but the temperature of the device must 
not exceed 125 °C. If the printed-circuit board has been pre-heated, forced cooling may be nec esany 
immediately after soldering to keep the temperature below the allowable limit. 
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Mounting recommendations 
The module should preferably be mounted on double-sided printed-circuit board, see the example 
shown below. 


Input and output should be connected to 75 Q2 tracks. 
The connections to the ‘common’ pins should be as close to the seating plane as possible. 





L > 5 wH; e.g. catalogue no. 3122 108 

20150 or 27 turns enamelled Cu wire 
(0,3 mm) wound on a ferrite core 

ia Lote (material 4B1; catalogue no. 3122 104 
pei track = =91110) with a diameter of 1,6 mm. 

ce t C > 220 pF ceramic capacitor. - 





‘ 7279965 
bottom view 


Fig. 3 Printed-circuit board holes and tracks. 
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Fig. 5 Input impedance derived 
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Fig. 7 Output voltage and supply current as a 
function of the supply voltage; typical values. 
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Fig. 8 Variation of transducer gain with 
supply voltage; reference 0 dB at 12 V; 
f = 500 MHz; 

———— f= 100 MHz; 

— f = 860 MHz; 

typical values. 
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